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VIRUS INFECTION OF THE MAMMALIAN FETUS’ 


By Dr. ERNEST W. GOODPASTURE 
DEPARTMENT OF PATHOLOGY, VANDERBILT UNIVERSITY MEDICAL SCHOOL, NASHVILLE, TENN. 


EXPERIENCE extending over a number of years with 


experimental inoculation of embryos of incubating 
‘ hen-eggs has demonstrated a high degree of suscepti- 
bility of the developing avian cells and tissues to a 


number of infectious agents including viruses, bac- 


teria, spirochaetes, fungi and protozoa. It is evident 
that this avian host in its embryonic stage is much 


nore susceptible to several infections than are adult 


® chickens and perhaps more so than the natural host 


of particular agents concerned. 
Indicative of a greater susceptibility of chick em- 


‘A leeture delivered before Section B-17 of the Sym- 


p Posia of the fiftieth anniversary of the University of 


| Chicago, September 26, 1941. 


bryos as compared with the adult hen or with a mam- 
malian host is the wide dissemination of focal areas 
of infection within the body of the embryo inoculated 
in the chorioallantoic membrane with, for example, 
the viruses of vaccinia or herpes simplex, neither of 


which causes more than a mild local lesion in chickens, 


and ordinarily no conspicuous if any disseminated 
lesions in mammals. It is not to be inferred, how- 
ever, that avian embryonic cells and tissues can be 
infeeted by any virus or other agent, for they possess 
toward some agents a complete refractiveness that is 
of the nature of natural immunity. 

Experimenters who have utilized mammalian em- 
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bryos for the study of infection have come to the con- 
clusion likewise that these fetal tissues are sometimes 
exceedingly susceptible. Such was the inference of 
Gallagher and Woolpert from the results of inocula- 
tion of rabbit embryos with vaccinia virus, and of 
guinea pig embryos with the salivary gland virus. 

It is not possible at the present time to explain the 
high degree of susceptibility of embryos, but even 
from observations upon some virus lesions of adults 
there is indication that young and relatively undiffer- 
entiated cells sometimes appear to be more propitious 
media than mature cells of the same kind. If the 
active metabolic processes of growing cells should en- 
hance the susceptibility of a particular environment, 
then the embryo obviously might offer a fertile field 
for virus multiplication. Another possible contrib- 
uting factor is the absence or relatively ineffective use 
of a specific immunity mechanism in the embryo. 
The progress and pattern of an infectious disease. in 
an adult are the resultants of the operation of pro- 
tective mechanisms that sometimes are very rapid and 
efficient, sometimes slow and ineffectual. 

The indicated, and even in some instances demon- 
strable, exceeding susceptibility of embryonic tissues 
to certain infectious agents leads one to a consider- 
ation of the phenomena and frequency of prenatal 
infections in general, and especially of those affecting 
the human fetus. Instances of prenatal infection are 
not uncommon and under some circumstances infec- 
tion of the embryonic tissues is the most conspicuous 
and dramatic feature of the disease, particularly when 
it results in abortion. Such is the ease, for example, 
with so-called virus abortion of mares, studied espe- 
cially by Dimock and Edwards, in which the foal be- 
comes extensively infected with a specific virus, 
whereas the mother may present little or no clinical 
evidence of disease. Similarly, brucellosis of cattle 
results frequently in abortion and the chorionic cells 
of the fetal placenta are heavily infected with Br. 
abortus, as was shown by Theobald Smith. 

In human beings intrauterine infection of the em- 
bryo has had its most conspicuous exemplification in 
congenital syphilis, although virus infections, espe- 
cially those of the great contagions, like smallpox, 
measles and chicken-pox, while well known, are rare. 

An incomplete review of the literature reveals 
well-authenticated instances of smallpox, measles and 
chickenpox in newborn infants. Intrauterine mumps, 
searlet fever, erysipelas, recurrent fever, malaria and 
infection with typhi have also been reported. 

The relative infrequency of infection of the fetus 
from the maternal disease is indicative of a rather 
effective barrier between the susceptible tissues of the 
embryo and the virus- or germ-bearing cells and fluids 
of the mother. In the case of infective agents carried 
by the blood stream the determinative barrier in all 
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probability is placental. Rarely if ever does an j,i 
mune mother permit the passage of infection throw 
the placenta to the fetus. Intrauterine infection im 
really one concerned with the spread of disease jy JM 
susceptible and infected mother to her intrauterji™ 
charge. 

In the case of an immune mother bearing in ji 
womb the susceptible tissues of her fetus anotioim 
problem is introduced; namely, the problem of (jm 
transplacental transfer of specific immune boii 
which will be touched upon in the discussion. 3 

In the event the mother is infected with a microhij iil 
parasite that lives and multiplies in the body fifi 
and is transported by the blood stream, the path [im 
genesis of intrauterine infection is probably quit 
different from that involved in the passage of a vinil 
from mother to fetus. In the former instances (yim 
motility of the parasite or a breach of continuity ) i 
the placental barrier due to a focus of infection, ofl 
infaret or otherwise, might be the determining facton i 
but in the case of a virus brought into contact witha 
intact placenta the element of relative susceptibiliyiiiy 
of the cells which constitute the maternal-fetal win 
might be of prime importance. 

It is my purpose in this lecture to present soni 
recent experimental work that has to do with tha 
susceptibility of the cells of human placentas ail 
fetal membranes, and to discuss some of the observ iit 
tions which Dr. K. Anderson and I have made in reli 
tion to problems which I have endeavored briefly 
suggest to you. 

As a result of interest in devising new means ( 
approach to studies of virus infections Drs. B. Dow i 
las, K. Anderson and I succeeded a few years ago i 
grafting human skin on the chorioallantois of chid 
embryos. The grafts became readily established ani 
were well-nourished throughout the remainder of th® 
incubation period. The human cutaneous epitheliwi 
under these circumstances was proven to be suscep 
tible to infection by the viruses of vaccinia, smallpafy 
and herpes simplex. 

By means of this technique we tested the possibili 
of infecting human epithelium with material from th 
vesicles of varicella and herpes zoster because the prj 
sumptive viruses of these two diseases have not y(im 
been successfully inoculated in any other than the 1% 
tact human host. Our experiments were not succes i 
ful in this respect, and our failure led us to the 
of grafts of human fetal membranes similarly ~§ 
planted on the chick chorioallantois, on the assun} 
tion that they might be more susceptible than humigy 
skin. 

It was our desire to test especially the susceptibilil 
of human fetal cells to the viruses of varicella at! 
zoster, but again we were unsuccessful in inducilf 
these infections in the grafts. However, the graft] 
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pmselves and their reaction to inoculation with cer- 
, other viruses were of considerable interest, espe- 
ally in view of the fact that the human fetal mem- 
Sease ip MME nes have not heretofore, so far as I know, been 
trauteriy fim jected to study by means of this technique. Be- 
™. entering into a discussion of our results I should 
Ng in be i Be to call your attention briefly to the procedure 
S anothe ich we used. 

m of 


bodie Boman placentas and membranes were received 
microbe rectly from the obstetrical operating room in a 
dy td F rile pan covered with a sterile towel. With sterile 
struments an area of thin membrane was located in 
bly os ie neighborhood of the placenta. A sheet from 5 to 
fa ki mecms square was cut out with scissors and spread 
ae R pon a previously prepared sterile block of cork. 
abs of cork about 10x 15x3 ems were beforehand 
apped in gauze and paper and sterilized. Just be- 
fancton using, the wrapping was removed and the gauze 
| with’ I pistened with sterile saline. The gauze was then 
»ptibilila Ided back, exposing the cork surface, and upon this 
‘apa: mee sheet of membrane was spread with the chorionic 
“@irtace upward, if that membrane was to be used for 
sata [ afting. Upon the exposed surface of the chorion 
vith Game’ * layer of decidua which was first stripped off 
jen 1 th forceps. There remained a thin sheet of chorion 
obserreil bd underlying amnion. These were easily separated 
in nhl mth the aid of forceps. The sheet of chorion was 
riefty t Dlded upon itself with the epithelial surface envel- 
bed until used. 
® The chorionic membrane was then spread out on the 
@rk with the epithelial surface uppermost, and with 
sion Esharp scalpel it was cut into 1 em squares, as many 
f chide 
sed anil Eggs incubated 9 to 11 days were prepared be- 
of te rehand for opening, by cutting a square window 
theliuslfll rough the eggshell and coating the surface with 
nel elted paraffin. They were then placed in the ineu- 
nallpall htor with window up until ready for use. 
= [he window was opened by cutting the shell mem- 
sbi’ 02 three sides with a half spear-point needle 
ee i hd tearing off the dislodged shell from the fourth 
he pr A puncture through the shell overlying the air- 
‘ot 14 / ¢ facilitates dropping of the exposed membrane. A 
the i epee of human membrane to be grafted was ad- 
ma psted to the flat end of a small, sterile, searing iron 
polished steel, with mesodermal surface exposed. 
1y in he graft was then placed on the chorioallantois, dis- 
oun dged from the searing iron and smoothed into place. 
ee he window was closed in the usual way with a 
, bseline-paraffin ring upon which a coverglass was 
id. The grafts were fixed at desired intervals by 
a anti tting out the chorioallantois to which they were 
‘uci Htached, placing it on moist, absorbent paper, and 
ming in Zenker’s fluid. 
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The procedure was the same when amniotic grafts 
were desired. The membranes were placed on the 
cork always with the surface to be grafted uppermost. 
The two membranes were then separated, but that 
which was downward with the epithelium in contact 
with the cork was always discarded. Bacterial con- 
tamination of grafts from the placental membranes 
prepared in this way was observed only very rarely. 


DESCRIPTION OF GRAFTS 


The human .membranal ‘grafts became attached 
readily to the chick chorioallantois, and survived 
throughout the period of incubation, under favorable 
circumstances. Both chorionic and amniotic mem- 
branes are very thin and avascular and nourishment 
took place apparently by plasmatic circulation; for 
there was no vascularization. An amniotic graft ap- 
pears in microscopic sections as a single layer of 
cuboidal or low columnar epithelial cells resting upon 
a hyaline basement membrane. Beneath the basement 
membrane is a delicate layer of collagen containing 
rare nucleated cells. The chorionic layer is thicker. 
Its epithelial surface is composed of several thick- 
nesses of its polygonal cells that rest upon a hyaline 
membrane; beneath which is avascular collagenous 
tissue, containing few cells, but relatively more than 
the amnion. 

Inoculation of a graft was usually performed about 
24 to 48 hours after grafting. A paste of virus-con- 
taining tissue was applied directly to the presenting 
surface of the graft without scarification. 

By means of this technique we succeeded readily 
in infecting grafts of human amnion with the viruses 
of herpes simplex, variola and vaccinia. In addition 
to these Dr. Anderson also succeeded in inducing in 
human amniotic grafts infection with the virus of 
mare abortion (Dimock and Edwards) which hitherto 
had not beyond doubt been propagated in the tissues 
of an alien species. 

It was of interest to observe, however, that, in com- 
parison with the amnion, human chorion was very re- 
sistant to all the viruses used, and it was only rarely 
that Dr. Anderson succeeded in infecting the latter 
with herpes simplex, variola, and vaccinia. In no in- 
stance did infection with the virus of mare abortion 
oceur in human chorionic epithelium. 

Because embryonic cells of the developing egg are 
not demonstrably susceptible to infection with the 
virus of mare abortion, successful infection of human 
amniotic grafts with it has served to demonstrate, not 
only the susceptibility of human fetal tissue to this 
virus, but also that a susceptible tissue grafted upon 
the non-susceptible chorioallantois of the chick em- 
bryo does not lose thereby its susceptibility. Like- 
wise an insusceptible tissue when grafted upon the 
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chorioallantois does not become susceptible to a virus 
that readily infects the latter. This was shown by 
grafting human amnion onto the chorioallantois and 
inoculating it with fowl-pox. Although the infected, 
hyperplastic and inclusion-containing epithelium of 
the chick membrane impinged directly upon that of 
the amnion no evidence of infection of the latter was 
discernible. 


RELATIVE INSUSCEPTIBILITY OF CHORIONIC EPI- 
THELIUM OF THE HuMAN Fertvus as Com- 
PARED WITH HuMAN AMNIONS 


For the purposes of the present discussion the diffi- 
culty we experienced in securing successful infection 
of the chorionic epithelium, while amniotic epithelium 
readily and regularly became infected, is of particular 
interest. In several experiments in which chorion and 
amnion were implanted on the same chorioallantois 
and inoculated with the same material simultaneously 
and as nearly as possible by the same technique, am- 
nion became infected but chorion remained refractive. 

Several possible explanations occurred to us, among 
them the circumstance that the fetal membranes might 
have been obtained from women who had acquired an 
immunity to the particular viruses which we used. 
Although this did not seem to us a likely explanation 
of our failure to infect the chorion with the virus of 
mare abortion, our lack of knowledge of this agent 
excluded elimination of the perhaps remote possibility 
of acquired human immunity to it. But we were able 
to obtain experimental evidence directly opposed to 
an assumption that acquired antibodies in the chorion, 
not effectively present in the amnion, might have been 
the cause of the difference in their respective suscepti- 
bilities. 

The human placenta is so constructed that the 
chorionic epithelium is in direct contact with the moth- 
er’s blood. Rodents, apes and man have placentas of 
this so-called hemo-chorial type, but in other types of 
mammals the relationship of the chorion to the moth- 
er’s blood is not so intimate, for it is separated from 
the maternal blood by various membranes and sup- 
porting tissue, in swine by five layers and in rumi- 
nants by four. Therefore in discussing the question 
of transplacental infection or immunity the utero- 
placental structure is a most important and perhaps 
determining factor. I shall have occasion to refer to 
this difference in placental structure again. 

Assuming, however, that maternal immune bodies 
did come in direct contact with the chorionic epithe- 
lium and remained associated with it in the mem- 
branal grafts, there is experimental evidence that they 
would not be effective in preventing infection of the 
grafts. Evidence against this was obtained from 
grafts of skin, especially skin from chickens rendered 
completely refractory to fowl-pox as a result of in- 
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fection and repeated inoculations with the fow. 
virus. 

Dr. Anderson and I were able to show that jim 
immune skin became quite susceptible to infectio, 
the fowl-pox virus after being grafted on the choi 
allantoic membrane of developing hen-eggs, and 
gained the refractory state when regrafted upon sm 
immune fowl. It appeared from these results ta a 
whatever factors contributed to the immune gy, q 
they became ineffective when the epithelium of ym 
skin was removed from the immune animal and yi 
grafted on the chorioallantois. In the case of aim 
viral antibodies the probability is that they becayiim 
diluted and absorbed by the plasmatie circulation j 
the graft. Another indication of the loss of rei 
tance of tissue to infection by a virus following grim 
ing on the chorioallantois was the susceptibility yim 
vaccine virus of grafts of human skin from persy 
who were actively immune to cutaneous vaccinia. 

These experimental results indicate that if choriniim 
epithelium should acquire antibodies from direct « 
tact with the mother’s blood these antibodies woij 
not be effective in preventing infection should (iim 
chorion at the time of inoculation be already graft 
upon the chorioallantois of chick embryos. : 

Another explanation of the apparent relatively fri 
resistance of chorionic as contrasted with amnivifl 
epithelium is based upon mechanical reasons, al 
should receive further investigation. In our expe 
ments portions of the fetal membranes were used am 
which the decidua was firmly attached to the choriaj 
and was separated by peeling. There is a certugy 
amount of degenerated cells in the cleft between th 
two, and unless this is removed virus placed upon tii 
surface might not contact the chorionic cells. In wi 
instance in which the decidua was separated and Hii 
moved as completely as we could, infection of chug 
ionic cells with the virus of herpes simplex did occu 
In other instances, however, where cuts were mij 
through the chorion with the iris scissors to expi 
the underlying cells, and virus was inserted, no 
fection was observed. In addition to the possi 
obstructing effect of overlying decidual tissue it 1% 
pears that the choricric epithelial cells possess a st! 
of intercellular matrix which keeps them from it 
mate contact with each other. This too might oper 
to prevent the spread of viruses because these ageliy 
seem to require an intracellular environment for they 
multiplication. 

Finally, it might be assumed that chorionic epitl 
lium of man is naturally a resistant medium for 
viruses which we have used, and for others that 1% 
fect pregnant women. Recalling the intimate rl! 
tion of mother’s blood to chorionic epithelium of ti 
fetus it is difficult to eseape the conclusion that W™ 
latter is of a low grade of susceptibility, because 4% 
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atively few cases does it appear that the fetus con- 


iy 
Be cis from an infected mother such very contagious 


that sujfililieases as measles, mumps, chicken-pox and influ- 
ection bi That being the ease, it would seem more log- 
chorj to assume the exceptions to be due to a breach 
» and y : continuity in the chorion such as by focal areas 
Upon (im @ infection or by infarets rather than that in such 
the chorionie epithelium was abnormally 
Ie sta P sceptible. The results of experimental study of the 
n of t¥illbrmeability of placentas to colloidal and particulate 


and yaiminterials are also against the presumption that they 
of anifilimpuld be pervious in an uninjured state to viruses and 
becany her infectious agents. 


lation 
RANSPLACENTAL PASSAGE OF PARTICULATE MATTER 


Of ress 
1g grafif/ While knowledge is yet too incomplete to permit 
bility yllllie formulation of any general theory of permeability 


the placenta or to permit decision whether the 
cental barrier of mammals is a filter or has secre- 


person 
nia, 


‘horicuimm™ry functions, there is much evidence to show that 
rect cofm—pxins or foreign proteins practically never pass even 
‘3 Woilfm™me hemochorial placenta, although antibodies readily 


™ so. It seems worthy of emphasis that although 
reign proteins in general do not pass through the 
h mochorial placenta, antibodies (agglutinins, hemo- 
Wins, antitoxins, antiviral bodies), whether of foreign 
0 Pigin and introduced passively into the mother, or 
( Pizinating in the maternal tissues as a result of ac- 
ive immunization, do, it appears, pass through read- 
used ify. According to the estimates of Lewis and Wells 
choriaii™nd of Boyd, the blood of the human fetus is prac- 
certiilfmmeally devoid of euglobulin, which indicates that this 
‘een ti@@rotein does not pass freely from mother to fetus, 
pon thé a though it is often the fraction associated with anti- 
In fi/edy. The suggestion is obvious that there might 
and mmm™ither be a selective action of the chorion which per- 
f choff/Mits the passage of a protein antibody, or that the 
| occu Betibody is a smaller and more diffusible molecule 
e malian would be expected were it identical with a serum 
Bobulin. 
no iff The experiments of Wislocki and of others demon- 
ossibigimrate how actively phagocytic the cells of the chor- 
- it api@nic epithelium of certain animals are for large mole- 
a Sil Biles of colloidal dyes, and it is likely that foreign 
m. inti Proteins and particles of other kinds are taken up 
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Bmilarly by these cells. 
agen If this is true it would be difficult to escape the 
that human chorionic epithelium which is 


# immediate contact with maternal blood likewise 


epithelia em and probably incorporates particles of cer- 
or circulating viruses and other infectious agents. 
rat IRE these cells were as susceptible as some other fetal 
2 rel messues it would seem likely that fetuses of infected 
of timMothers would rarely if ever escape intrauterine at- 
at ie @cks of such diseases as measles, smallpox, chicken- 
use ifmpox and yellow fever in which the respective viruses 
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are known to be present at least in certain stages in 
the circulating blood. As a matter of fact, intra- 
uterine infection with these viruses is at most of rela- 
tively rare occurrence, and is observed most fre- 
quently in smallpox. 


INTRAUTERINE VIRUS INFECTIONS IN HUMAN 
FETUSES 


Of all intrauterine infections with the viruses of the 
common contagious diseases smallpox seems to be the 
most common and has been observed for many years, 
yet no statistical data on the relative frequency have 
come to my attention. Intrauterine infections with 
measles and chicken-pox, though rare, are authenti- 
cally established. Rare reports of infection of the 
fetus with mumps, influenza, yellow fever, encephalitis 
and rabies ean not be accepted with a great deal of 
assurance. 


Virus INFECTIONS OF MAMMALS READILY TRANSMIS- 
SIBLE TO THE Fetus PRESUMABLY BY THE MOTHER 


There are other virus diseases of mammals,’ how- 
ever, that are commonly transmitted to the fetus, and 
in at least one of them, abortion of mares, the only 
conspicuous evidence of the prevalence of the disease 
is the event of abortion of an infected foal. 

In human beings the so-called “inclusion disease” 
(a very poor name) characterized by a wide-spread 
occurrence of foci in which cells of various organs 
contain large intranuclear and sometimes cytoplasmic 
inclusions, has been found in several cases in newborn 
infants and in the stillborn. The presumptive virus 
of this infection appears to be similar to those that 
cause infection of the salivary glands of other mam- 
mals, i.e., guinea pigs and mice, the virus nature of 
which has been ascertained. In guinea pigs the in- 
fection is not contracted in utero, and in human be- 
ings, although a fetus may be infected, there is as 
yet no information relative to infection of mothers. 

Experimental evidence of Markham and Hudson 
derived from inoculation of guinea pig fetuses with 
the salivary gland virus indicates a firm resistance of 
the chorionic epithelium of that species to infection 
with it. They state that “the remarkable resistance of 
the chorionic epithelium to infection and injury when 
surrounded by masses of infected fetal mesenchyme is 
a striking feature of the placental pathology.” 

In abortion of mares the mother of an infected foal 
usually shows little or no evidence of disease, and 
nothing is known about the pathogenesis of her infee- 
tion, although the fetus can be infected and resulting 
abortion caused experimentally by inoculation of the 
pregnant mare. 

In mice lymphocytic choriomeningitis (which some- 
times affects human beings) may be a prenatal infec- 
tion passing from generation to generation, often 
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causing little damage to adults. Pregnant females 
that continue to carry virus in the blood after clinical 
recovery transmit the virus to their embryos. The 
mechanism of intrauterine infection is unknown. 
Traub speaks of a possible “growth” through the 
placenta. 


BACTERIAL INFECTION OF MAMMALIAN FETAL 
MEMBRANES 


In natural infection through the placenta the chor- 
ionic epithelium is in at least one bacterial disease 
the susceptible rather than the resistant membrane, 
and its infection determines the picture of the fetal 
disease that eventuates in abortion. This selective 
susceptibility of the chorionic epithelium was demon- 
strated by Theobald Smith in bovine fetal membranes 
infected with Brucella abortus. Only the chorionic 
membrane is involved, but it is markedly altered by 
the fact that practically every cell of certain areas 
is distended to the point of rupture with densely 
packed masses of the tiny bacilli. It seems probable 
in this disease that the bacilli enter the utero-chorionic 
space by way of the blood vessels in the uterine wall 
and then become phagocytosed by the chorionic epi- 
thelium in the cytoplasm of which they find a stimu- 
lating medium for their growth. It is quite possible 
that focal areas of infection of the uterine mucosa 
serve as distributing centers from which the bacteria 
gain access to the utero-chorionic space. 

Some such peculiar susceptibility of the chorion 
or other placental cells probably permits the multipli- 
eation of the virus of mare abortion, although this 
has not been demonstrated. 

Thus it appears that instead of acting as a barrier 
to infection the fetal membranes might offer especially 
favorable conditions for both bacteria and viruses of 
certain kinds. This fact emphasizes the importance 


of a consideration of the cells of the membranes, espe. 
cially the chorionic epithelium, in relation to their 
relative susceptibilities with respect to specific infec. 
tious agents that may attack the pregnant mother. 

The fact that the fetal membranes can be grafted 
on the chorioallantois and inoculated in this detaches 
situation offers an opportunity for the study of spe. 
cific resistance and susceptibility hardly possible jy 
the intact host, especially in the human host. 

Most human mothers are actively immune to th 
great contagious diseases, which now are largely ip. 
fections of childhood; and because the fetal chorioy 
is in immediate contact with maternal blood, it js 
a fortunate circumstance for fetal health that immune 
bodies readily pass through the placenta in protective 
amounts to the offspring. In those mammals Whpse 
placental structure does not permit passive immuni.- 
zation of the fetus, resistance of the new-born may 
result from an absorption through the gastro-intes. 
tinal tract of immune bodies conveyed by the colos. 
trum and to a less extent by the milk. 


Owing to the obvious importance of the placental § 


union in determining whether or not infection of the 
fetus takes place, it is rather surprising to find » 
little knowledge concerning placental infection, and 
the relative specific resistance of placental and fetal 
membranes. 

Our experimental observations concerning the in. 
oculation of human fetal membranes grafted on the 
chorioallantois of chick embryos indicate that the 
human chorionic epithelium is naturally a resistant 
membrane to a number of viruses, and the relative 
rarity of fetal infection by the active agents of the 
great contagions leads one to conelude that it is re- 
sistant to others which it was not practicable for us 
to test. 


SCIENCE AND WAR 


By Dr. PETER L. KAPITSA 
MEMBER OF THE ACADEMY OF SCIENCES OF THE U. 8S. 5S. RB. 


/ 


War demands maximum effort of the belligerents— 
not only of the army but of the whole organism of 
the country. Our industry, transport and agriculture 
must give their utmost; for the greater our output of 
agricultural produce, munitions and armaments, the 
swifter our advance to final victory. 

War demands unusual effort by creative, scientific 
thinkers. For instance, factories must simultaneously 
increase their output and cut down the number of 
their workers, at the same time that they lose some 
of their sources of raw materials. Thus, to raise labor 


productivity by improving technology and the process 
of production acquires particular importance. Hence, 
the exceptional value and need of inventive work. 
The need to relieve the burden of the transport! 
system makes it essential to harness local resources 10 
serve industry. This in turn necessitates a search for 
new sources of raw materials or, in the absence of 
such sources, a search for substitutes. In this field 
the principal task falls to science. 
Finally, armaments too must be constantly 
proved. The creation of new types of weapons aud 
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the perfection of old ones confront science with a 
whole series of urgent questions that must be an- 
swered. 

That is why, both in our country and in the coun- 
tries allied to ours, the war has faced scientific work- 
ors with many problems urgently requiring solution. 

The whole Soviet people, including the scientists, 
understands well enough that only by straining our- 
selves to the utmost can we drive out the hated invad- 
ers with least damage to our country. We understand 
that the struggle now going on is one of life or death, 
and that the yoke of Fascism would not only turn the 
collective farmer into a serf under a German land- 
lord, but would deprive the Soviet scientist of his 
freedom for creative work and of the joy of serving 
his country and world culture. It is this realization 
that powerfully spurs our scientists onward. 

In peacetime it may occasionally have been possible 
to censure our scientists for not being invariably able 
to direct their work into channels most useful for the 
practical needs of our national economy. It may have 
been possible to reproach them for that academic 
abstraction, a hangover of the past, which sometimes 
marked the scientific work of some researchers. But 


fnow the threat to their freedom and their desire to 


save their country has inspired our scientists and 
directed their efforts toward the solution of present- 
day tasks. They are all striving urgently to supply 
answers to the questions put to them by the war. 
Thus, several of our mathematicians who before the 
war occupied themselves with profound and abstruse 
problems of mathematical theory, that held meaning 
only for a small number of contemporary persons, 
have now successfully centered their attention on im- 
mediate problems. One such problem is the applica- 
tion of the conclusions of the modern mathematical 


® theory of probability to the calculation of trajectories 


of projectiles in flight, thereby improving the acecu- 
racy of gunfire. 

The wartime work of Soviet scientists may be clas- 
sified by trends. Some are engaged on problems of 
broad national-economie significance—the study of 
sources of raw materials, of substitutes, of utilization 
of waste produets, ete. This work is of particular 
importance now when we have temporarily lost some 
of our raw material sources and have had to shift our 
principal industries far to the east. A special com- 
mission of the Academy of Sciences, working at 
Sverdlovsk, has already achieved important results 
in this field. 

War conditions limit the utilization of some of our 
resources and prevent importation of many raw mate- 
tials. To make up the deficiencies with substitute 
materials is a huge task, mainly handled by our chem- 
ists. As an example I cite balsam salve. It is well 
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known that importation of Peruvian balsam—an im- < 
portant component of the Vishnevski curative salves Be 
familiar to thousands of our wounded men—involves Ee 
many difficulties. At present, one of the institutes < 
of the Academy of Sciences is experimenting with a 
synthetic substitute of which there is no shortage. 
There is reason to believe its curative properties are 
not inferior to those of Peruvian balsam. 

In another field, our scientists are giving counsel to 
industry to help it bring its productive forces into 
full play, to improve the technology of production, 
to increase output and make more rational use of 
resources of raw materials. This work comprises no 
small part of the efforts of our scientists, who fre- 
quently pay consultative visits to factories. The 
scope and multiformity of this work are so great that 
its full significance is often difficult to appreciate. 

Lastly, our scientists are directly participating in 
the improvement of armaments and defense methods. 
Stalin has said that our tanks and airplanes are not 
inferior to the tanks and planes of the enemy. This 
fact by itself is extremely significant. It is well 
known that our aircraft industry is still quite young, 
having been practically non-existent before the Revo- 
lution. At first we naturally had to study and copy 
the achievements of the west in this domain. But we 
rapidly passed beyond the copying stage, and our 
aircraft industry long since stepped out on the path 
of independent, creative enterprise. 

To say that Soviet scientists played a decisive role 
in the success of our aviation is not an exaggeration. 
After all, the qualities of a modern airplane depend 
almost entirely on the ability to calculate the profile 
of the wings and fuselage so that in flight the craft 
will present least resistance to the air. Experience 
shows that the slightest deviation from theoretically 
calculated profiles ean considerably reduce flying 
qualities. These caleulations are among the most 
exacting and interesting of modern aerodynamics. 
The theoretical work done in this regard by the group 
of young Soviet scientists produced by the school of 
Zhukovski and Chaplygin has in many respects left 
Western European researchers considerably behind. 
Without these achievements our planes, which have 
enabled our airmen to beat off the enemy’s best 
squadrons so successfully, could never have existed. 

Our scientists are well aware that in producing 
armaments they must not rest on their laurels for a 
single moment, that only constant improvement of 
our weapons brings the hour of final victory nearer 
and reduces the number of sacrifices that must be 
made before it is achieved. Boundless possibilities 
open for scientific thought in this domain. Our 
seience is making use of these possibilities, enhancing 
the defensive strength of our country. It would be 
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difficult to enumerate all the major and minor under- 
takings launched in this field and which are already 
yielding results, even if it were possible to talk about 
them now. — 

It is interesting to note that there is not a single 
field. of scientific thought that can not be of value in 
modern warfare. There is no specialty whose repre- 
sentatives can not put their attainments at their 
country’s service. Physiologists are confronted with 
such new problems as improving the sight of observers 
and studying the effects of certain diets and drugs. 
A peaceful study such as the deciphering of cuneiform 
inscriptions proved to be of service when it was shown 
in the last war that experts in cuneiform and hiero- 
glyphie writing were best equipped to decode secret 
enemy ciphers. Our botanists are working out rules 
for camouflage, taking account of seasonal changes in 
vegetation. Our historians are successfully helping 
fight the unprincipled pseudo-scientifie propaganda of 
the fascists. 

The struggle now being waged is giving an excep- 
tional stimulus to scientific thought. The strain and 
tension caused by war are exposing the weak spots 
in our economy, technique and organization, showing 
the points where the state must first of all be assisted, 
and clearly formulating the demands which society 
makes on science. Although the war demands great 
sacrifice and causes much devastation, the upsurge of 
scientific work which is taking place in our country, 
and which must develop still more, will not lose its 
value after the war. The new war-revealed possibili- 
ties for unified development of our technique and 
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economy will continue evident in the post-war Deri 


as well. History proves that this is true. 

It is generally known, for instance, that whey th 
Continental blockade cut France off from the coloyjg 
which had supplied it with cane sugar, Napoleg 


ordered his scientists to search for new sugar sour, fmm 


Systematic work by French scientists led to the jj 


covery of the method for extracting sugar from Sgy Ms y 


beets, now the most widely used method. During t, 
war of 1914-18, the process of nitrogen fixation y, 
introduced and used on a large scale in Germay 
which had suffered an acute nitrate shortage, 1, 
inventor Haber had not been able to find an industry 
application for his discovery before the war. Gy. 
many was saved from speedy defeat and, after th 
war, the synthesis of ammonia spread throughout tly 
world, serving as a basis for obtaining one of th 
best agricultural fertilizers. 

In the course of the present war a number of sini. 
lar achievements may undoubtedly be expected. Fy 
obvious reasons it is impossible to indulge in conery 
discussion of the scientific work being carried on 
the Soviet Union at the present time. It is alread 


clear, however, that the war will lead to further in | 


provement of our air fleet, will make for bette 
motors, will teach us to achieve high productivity i 
industry with less workers, and will bring our the. 
retical, creative thought closer to the practical need 
of the country.. The sum total of the achievement 
of our Soviet land will have a tremendous bearing a 
the development of scientific thought serving worll 
civilization. 


OBITUARY 


FRANK SMITH 
1857-1942 


FRANK Situ, professor emeritus of zoology at the 
University of Illinois, died at St. Petersburg, Florida, 
on February 3, 1942, at the age of eighty-five years. 
He was born at Winneconne, Wisconsin, on February 
18, 1857, son of Samuel Franklin and Aurelia Shepard 
Smith. The parents were of English origin, their an- 
cestors having come to New England at a very early 
date. When the boy was two years of age his parents 
moved to New England. His early education was 
secured in.public and private schools of Trenton, New 
Jersey. In 1870 the family returned to Wisconsin, 
and until the age of eighteen he attended the Winne- 
conne village school. A marked mathematical turn of 
mind manifested itself at a very early age. At the 
age of twenty-one he began earning money to finance 
a college education. During the years 1879-1885 he 
was a student, first, in the preparatory department 
and, later, in the college department of Hillsdale Col- 


lege, Hillsdale, Michigan, receiving the Ph.B. degre 
in 1885, also the graduating prize in mathematia 
While a student in this college he taught mathematia 
in the preparatory department during the years 188? 
1886. A part of the summer of 1886 and the summe 
of 1887 were spent at the Marine Biological Statia 
at Annisquam, Massachusetts, and the summer of 18! 
at the Marine Laboratory of Alexander Agassiz 4 
Newport, Rhode Island. 

Following graduation he was appointed profess! 
of chemistry and biology at Hillsdale College, occupy 
ing this position during the period 1886-1892. ‘1 
September 8, 1887, he was married to Edith M. Fo 
who died on November 15, 1888. One child, Donali 
Fisk Smith (1888-1905), was born to them. On Jul} 
12, 1890, he was married to Isadora Stamats, who si" 
vives him. 


Finding his interest in biology growing and feclim i I 


the need of further training he did graduate work # 
Harvard University for a part of the years 1891 aul 
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Mc93, receiving the degree of A.M. in 1893. In 1892 
4 » was made instruetor in biology at Trinity College, 
i ,rtford, Connecticut. The next year he was called 
, the University of Illinois as instructor in zoology. 
1 1896 he was made assistant professor; associate 
Be .ofessor in 1906, and professor in 1913. During the 
BF riod 1900-1917, he was also curator of the Univer- 
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A q ity Museum of Natural History. He taught in sum- 
ng a er sessions of biological stations as follows: Univer- 
— ity of Illinois, 1898 and 1910; University of Michi- 
= Ban, 1911-1914 and 1919-1922; University of Colo- 
Th ado, 1916. The honorary degree of D.Se. was con- 
sti Forred upon him in June, 1923, by Hillsdale College. 
Gen accordance with the University of Illinois retire- 
mr the ement plan he became professor emeritus in 1926. He 
at thy hen returned to Hillsdale, Michigan, to live, although 
f tyigme!! but three of the subsequent winters were spent at 
Petersburg, Florida. 

sini. Professor Smith’s career as a zoologist began when 
Fafepiology in America was still in its pioneer stage and 
ery me lived through that phenomenal period of growth 
on gi the science which led to its present maturity. It 
read eS 2 period of rapid change in materials and meth- 
. a Mis of teaching, scientifie techniques and fields of re- 
cette Bearch. To hear him give a connected account of 
ty i his evolution of biology in America was a unique and 


the. experience. 
reek first serious research was begun at Harvard 
RVersity under the guidance of E. L. Mark and 
ool esulted in a paper on the gastrulation of Aurelia 
oidula (1891, Bull. Mus. Comp. Zool.). Events 
becurred shortly thereafter which changed markedly 
he character of his investigations. He was invited 
fo become a member of a field party maintained, dur- 
ing the summer of 1893, by the Michigan Fish Com- 
hussion to carry on a biological investigation of Lake 
sit St. Clair. This work marked the beginning of his 
tis Hpermanent interests in the problems of inland waters. 
itis These interests became further crystallized when in 
82 Mthe autumn of the same year S. A. Forbes induced him 
me fto go to the University of Dlinois on a joint appoint- 
tin nent between the Department of Zoology and the Illi- 
SUL Mois State Laboratory of Natural History. In the 
| ispring of 1894 he was made director of the newly 
rganized Biological Station on the Illinois River, an 
sit /eustitution jointly supported by the university and 
pr fete state laboratory for the purpose of making fau- 
On istic studies in which special attention was given 
o,f the problems of the fisheries. It soon became evi- 
al eeent that annelid worms were an important element 
oy ae the fauna, but since little was known about them 
u-fe" North America, he began investigations on the 
PH igociaeta and thus his major field of research was 
ng feeitiated. In it he came to be the leading authority 
a fe0 America. His many contributions form the bulk 
nif! what is now known of the taxonomy, morphology, 
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distribution and biological relations of the higher 
Oligochaeta of this continent. 

Professor Smith also found other outlets for his 
diversified zoological interests. About 1915 he began 
researches on fresh-water sponges, publishing several 
valuable papers and building up an extensive collec- 
tion. During a period of twenty years, beginning 
with 1903, he carried on investigations on the birds 
of eastern Illinois, with special attention to the rela- 
tion of spring migration to weather conditions. Sev- 
eral papers were published in this field. Certain other 
research interests yielded publications, namely, struc- 
ture of the sacrum and first haemal arch of Necturus, 
hydroids in the Illinois River, relation of fish to oxy- 
gen distribution and fresh-water medusae. In addi- 
tion, there were other writings, such as the well-known 
chapters on fresh-water Hydrozoa and aquatie Oligo- 
chaeta in Ward and Whipple’s “Fresh-water Biology.” 

One of the outstanding characteristics of Professor 
Smith as an investigator was his meticulous care in 
the testing of data, his rigorous scrutiny of literature 
and his insistence that research papers be composed 
with the utmost regard for accuracy, clarity and brev- 
ity. Another characteristic was his unflagging inter- 
est in research, manifesting itself in the steady flow 
of contributions throughout his professional career. 
Time gaps of any consequential size between contribu- 
tions are lacking, even during that earlier period when 
he was afflicted with a serious impairment of eyesight. 

As a teacher he was unusually stimulating in an 
individualistie way which was a part of his person- 
ality. Of particular strength was his organization 
and conduct of field work as a part of courses of 
instruction. It was his work which early effected an 
intimate association of the teaching program at the 
university and researches of the various scientific 
agencies of the state. He was also responsible ‘for 
the early appreciation of the value of a museum in 
the university for teaching purposes rather than for 
popular exhibition. 

As a member of the faculty, he served his university 


in many important ways. He was entrusted with uni- | 


versity responsibilities which called for clear insight 
and sound judgment. Among his various services to 
other institutions, he acted for many years as consult- 
ing specialist to the U. S. National Museum and to 
the U. 8. Department of Agriculture. 

After retirement he found, much to his regret, that 
conservation of strength and lack of technical facili- 
ties necessitated abandonment of research on Oligo- 
chaeta. He then turned to his ornithological interests 
and entered upon an active program of bird banding. 
This activity, together with a deep interest in the de- 
velopment of the arboretum of Hillsdale College, was 
a constant source of interest and satisfaction. Dur- 
ing the winter months in Florida, he became absorbed 
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in the intriguing ornithology of that state and was 
active in ornithological organizations at St. Peters- 
burg. For ten years prior to his death he was a 
member of the board of trustees of Hillsdale College. 

Professor Smith’s personality was one in which un- 
usual modesty, kindly reserve, deep sincerity and rigid 
honesty were outstanding features. His code of hon- 
orable living was the highest and never deviated. 
New acquaintances and friendships were acquired 
slowly and discriminatingly. He had scant patience 
with the thoughtless, frivolous and superficial, al- 
though he possessed a large portion of charity and 
never refused aid or a courteous hearing to those who 
approached him for assistance. His attitude towards 
friends and acquaintances was always charitable and 
kindly. For careless scientific work he had a supreme 
contempt and was not reluctant to condemn it in terms 
which it deserved. At times the undergraduate stu- 
dent stood much in awe of him, but his graduate stu- 
dents, in their more intimate relations, found in him 
a keen sense of humor, a warm friendliness and a 
generous sympathy. Those who enjoyed the privilege 
of the close contacts of a personal friendship had an 
opportunity to see the real meaning of superior per- 
sonal honor and integrity. 

Pau. 8. WELCH 
UNIVERSITY OF MICHIGAN 


DEATHS AND MEMORIALS 


Dr. RaymMonp DopcGe, professor emeritus of psy- 
chology at Yale University, died on April 8, at the 
age of seventy-one years. 


SCIENTIFIC EVENTS 


CHEMICAL WARFARE COURSE 


TWENTY-FIVE physicians from the First, Second and 
Third Defense Regions attended a special course on 
“Medical Aspects of Chemical Warfare Agents” at 
the University of Cincinnati College of Medicine, from 
February 23 to 26, inclusive, under the auspices of 
the Medical Division of the Office of Civilian Defense 
with the cooperation of the Chemical Warfare Service 
of the U. S. Army. It is expected that the class will 
be repeated for physicians of other regions in the 
coming months. 

Dr. Leon Goldman, assistant professor of dermatol- 
ogy and syphilology in the college of medicine and 
attending dermatologist at Cincinnati General Hos- 
pital, is in charge of the course. The faculty and the 
subjects given in the first course are as follows: 


Milan A. Logan, Andrew Carnegie professor of physio- 
logical chemistry and head of the department: Review of 
Some of the Pertinent Data of the Chemistry of the 
Chemical Warfare Agents, and Medical Aspects of Some 
of the Systemic Poisons. 
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Dr. Lorrain 8. Hunpurt, emeritus profess 
collegiate mathematics at the Johns Hopkins Uniy..mmy 
sity, died on March 29, at the age of eighty-four yo. 


Dr. WerpMaANn Lanpis, for forty-sy, 
years professor of mathematies at Dickinson Colle * 
died on April 8 at the age of seventy-three years, 


Dr. Susan R. Benepict, professor emeritus me 
mathematics at Smith College, who was a member, 2 
the faculty for thirty-six years, died on April 8, ym 
was sixty-eight years old. ; 


Dr. Harry A. CARPENTER, specialist in science} PA 
the schools of Rochester, N. Y., died on April 5, mm 
the age of sixty-four years.~ 


Epgar W. research assistant in genetics 4 
the Iowa State College, died suddenly on March )im 
He had been a Rhodes Scholar at the University (i 
Oxford for three years, 1936-39, before returning; : 
Iowa State, where he worked on bacterio-genetics. 1 
was twenty-six years old. 


A Bust of the late Henry Fairfield Osborn, pra. 
dent of the American Museum of Natural Histon } 
New York City, was unveiled in the Roosevelt Mew a 
rial Building on April 8. Addresses were given \iEN 
Dr. William K. Gregory, professor of vertebnigi™ 
paleontology at Columbia University and curator dim 
the American Museum, who for many years coope &§ 
ated with Dr. Osborn in his scientifie work, and fy, 
Dr. James Rowland Angell, president emeritus ¢ 
Yale University, educational director of the Nation 
Broadcasting Company. 


Dr. Robert A. Kehoe, research professor of physioligiiy’ 
in the college and director of the Kettering Laborato E 
of Applied Physiology: Pathologie Physiology and Sym 
tomatology of the Pulmonary Irritants, and Meiité 
Aspects of some of the Systemic Poisons. se 

Dr. Marion A. Blankenhorn, Gordon and Helen Hugi a 
Taylor professor of medicine: Therapy of Pulmona’ Mi 
Irritant Cases. ; 

Dr. Willard Machle, research associate in applied phy® 
ology in the college and assistant director of the Ketté 
ing Laboratory: Individual Protection. — 

Dr. Albert L. Brown, assistant professor of ophthalm 
ogy: Eye Injuries from Chemical Warfare Agents. jz 

Dr. Mont R. Reid, Christian R. Holmes professor “ii™ 
surgery: Treatment of Burns from Incendiaries * 3 : 
Other Materials. i 

Dr. James H. Bennett, assistant professor of surgiy 
in anesthesia: Anesthesia for Chemical Warfare Casi 
ties. | 

Dr. I. Arthur Mirsky, assistant professor of biologi 
chemistry at the college and director of the May Instituj 
of Medical Research at the Jewish Hospital: Medical 
Chemical Aspects of Collective Protection. 
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fessor (apr. Goldman: Vesicants: Brief Survey of Medical 

pects of the Irritant Smokes, Sereening Smokes and 

Ur Yegnflilmear Gases; Medical Aspects of Collective Protection and 

rty Be Decontamination; Medical Aspects of Protection of 


od and of Water Supplies and of the Protection of 


mimals. 
ars, é Lieutenant A. L. Sparks, of the staff of the Medical 


ritus Laboratory, Chemical Warfare Service, Edge- 
Arsenal, Md.: Military Aspects of Chemical War- 
as Related to Civilians, 


| 

‘ ft = Dr. George Baehr, chief medical officer, U. S. Office 
A Civilian Defense, Washington, D. C., gave the 
ne pening lecture of the course, explaining its purpose. 
i e It is intended that physicians who have taken this 
Murse will be able to set up similar units of instruc- 
? on in their own localities and will teach both medical 


ind civilian groups. 


Prue MEMPHIS MEETING OF THE AMERI- 
CAN CHEMICAL SOCIETY 
= Tue annual meeting of the American Chemical So- 
Micty will be held in Memphis, Tenn., on April 20, 21, 
) Pres and 23. The Hotel Peabody has been designated as 
Liston headquarters. Registration will begin on Saturday, 
Mew ontinuing through Monday. 
vel WS The proceedings will open with a general meeting 
tera man the Municipal Auditorium. The Honorable Walter 
itor Mhandler, mayor of Memphis, will give the address of 
PE welcome. His address will be followed by the presen- 
nd f Station of diplomas certifying to fifty years of con- 
us tinuous membership in the American Chemical So- 
a iety to Leo H. Baekeland, G. E. Barton, Walker 
SBowman, Harold H. Fries, Walter Mills Saunders, 
Albert L. Smith, Alfred Springer, C. P. Van Gundy, 
|Homer Jay Wheeler and Fred G. Zinsser. 
i ' The Eli Lilly and Company Award in Biological 
f Chemistry will be presented to Earl Alison Evans, Jr. 
- Bilis address will be delivered on Wednesday before 
Bthe Division of Biological Chemistry. He will speak 
: pon “Carbon Dioxide Assimilation in Animal Tissues.” 
‘The Borden Award in the Chemistry of Milk will be 
: 3 presented to George E. Holm, who will give the award 
& address, entitled “The Physical and Chemical Aspects 
of the Libides in Milk,” before the Division of Agri- 
cultural and Food Chemistry on Thursday. 

- The following lectures are planned: Henry G. 
= Knight, U. S. Bureau of Agricultural Chemistry and 
. Engineering, on “Cotton—Yesterday, To-day and To- 
2orrow”; Colonel A. Gibson, Chemical Warfare Ser- 
aie Vice, inemealial Office of Civilian Defense, on “The 
BB Chemist’s Place in Civilian Defense.” Lawrence W. 
Be Bass, Mellon Institute of Industrial Research, chair- 
1 man of the American Chemical Society Committee on 
| Economie Status, will read the report of the com- 
§ mittee. There will also be presented from the Office 
of Civilian Defense Training a motion picture en- 
titled “Fighting the Fire Bomb.” 
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Practically all the divisions of the society will pre- 
sent technical programs throughout the week, and a 
number of symposia and joint meetings of the divi- 
sions are planned. Symposia have been arranged on 
The Hydrogen Bond and Related Topics, Rare Earths, 


Trace Elements in Nutrition, Vitamins, Analytical 


Methods in Organic Chemistry and the History of 
Chemistry in the South. There will be a round table 
on the teaching of chemistry on Tuesday afternoon 
and a student program ali day on Wednesday. 

There will be trips of inspection to various plants, 
but these have been greatly curtailed because of the 
war. Many industries can not permit inspection trips 
and others must limit attendance in order to avoid 
interference with production. 


THE SCIENTIFIC MEETINGS AT SALT 
LAKE CITY 


THE following societies will meet in cooperation 
with the Pacific Division of the American Association 
for the Advancement of Science, which will hold its 
twenty-sixth annual meeting at Salt Lake City from 
June 15 to 20: 


American Association of Economic Entomologists, 
Pacific Slope Branch, chairman, G. F. Knowlton, Utah 
State Agricultural College, Logan; American Association 
of Physies Teachers, president, A. A. Knowlton, Reed 
College, Portland, Oregon; American Chemical Society, 
Pacific Intersectional Division, chairman, W. D. Bonner, 
University of Utah, Salt Lake City; American Geophysi- 
eal Union, Section in Hydrology, chairman in charge of 
arrangements, Royce J. Tipton, Denver, Colorado; Ameri- 
can Meteorological Society, president, E. H. Bowie, U. S. 
Weather Bureau, San Francisco, California; American 
Phytopathological Society, Pacifie Division, president, 
R. B. Streets, University of Arizona, Tucson; American 
Society for Horticultural Science, Western Section, chair- 
man, A, C. Hildreth, U. 8. Department of Agriculture, 
Cheyenne, Wyoming; American Society of Ichthyologists 
and Herpetologists, Western Division, president, Margaret 
Storey, Natural History Museum, Stanford University; 
American Society of Plant Physiologists, Western Section, 
chairman, J. Van Overbeek, California Institute of Tech- 
nology, Pasadena; Association of Pacific Coast Geogra- 
phers, president, Forrest Shreve, Desert Laboratory, Car- 
negie Institution of Washington, Tucson; Botanical 
Society of America, Pacifie Division, president, C. E. 
Owens, Oregon State College, Corvallis; California Acad- 
emy of Sciences, president, F. M. MacFarland, Stanford 
University; Ecological Society of America, Western Sec- 
tion, president, C. F. Korstian, Duke University, Durham, 
North Carolina; Oceanographic Society of the Pacific, 
president, R. C. Miller, California Academy of Sciences, 
San Francisco; Society of American Bacteriologists, 
Southern California Branch, chairman, Anson Hoyt, 
Medical School, University of Southern California, Los 
Angeles; Society for Experimental Biology and Medicine, 
Pacifie Coast Branch, chairman, C. A. Kofoid, department 
of zoology, University of California, Berkeley; Western 
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Interstate Snow Survey Conference, chairman in charge of 
arrangements, George D. Clyde, Utah State Agricultural 
College, Logan; Western Society of Naturalists, presi- 
dent, G. H. Ball, University of California, Los Angeles; 
Western Society of Soil Science, president, L. C. Wheet- 
ing, State College of Washington, Pullman. 


ELECTIONS TO FELLOWSHIP OF THE 
ROYAL SOCIETY 


E.ections to fellowship of the Royal Society, Lon- 
don, on March 19 are as follows: 


Burn, J. H., professor of pharmacology, Oxford; for- 
merly dean of the College of the Pharmaceutical Society ; 
distinguished for his work in physiology and pharmacol- 
ogy and on the principles and methods of biological stand- 
ardization. 

Burnet, F. M., assistant director of the Walter and 
Eliza Hall Institute for Medical Research, Melbourne; 
distinguished for his researches in bacteriology, especially 
on avian and mammalian viruses. 

Dixon, M., lecturer in biochemistry, Cambridge; distin- 
guished for his work on tissue respiration and respiratory 
catalysis. 

Dodds, E. C., professor of biochemistry, Middlesex Hos- 
pital Medical School; distinguished for his investigations 
in biochemistry in reiation to physiology and medicine 
and especially in the synthetic production of oestrogenic 
agents. 

Fage, A., principal scientific officer, Aerodynamics De- 
partment, National Physical Laboratory; distinguished 
for his contributions to the experimental study of aero- 
and hydrodynamics, particularly in relation to turbulent 
flow. 

Fairley, N. H., consulting physician in tropical diseases ; 
Colonel, A.A.M.C.; physician and director of special re- 
search, Hospital for Tropical Diseases, London; distin- 
guished for his researches in tropical medicine. 

Hall, P., university lecturer in mathematics, Cambridge; 
distinguished for his contributions to pure mathematics, 
particularly in the theory of groups. 

Hanes, C. S., senicr scientific officer, Low Temperature 
Research Station, Cambridge; distinguished for his re- 
searches in botany and biochemistry, and particularly for 
the first enzymatic synthesis of starch. 

Henderson, G. H., professor of mathematical physics, 
Dalhousie University, Halifax; distinguished for his work 
in radio-activity and particularly in the investigation of 
pleochroie haloes. 

Hilditch, T. P., professor of industrial chemistry, Liver- 
pool; distinguished for his work on the chemistry of 
natural fats. 

Hindle, E., regius professor of zoology, Glasgow; dis- 
tinguished for his work in parasitology, and on the ey- 
tology of artificial parthenogenesis. 

Holmes, A., professor in geology, Durham; distinguished 
for his work in petrology and the applications of radio- 
activity to geological problems. 

Newitt, D. M., assistant professor in chemical technol- 
ogy, Imperial College, London; distinguished for his work 
on high pressure technology and for his researches on com- 
bustion. 
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Paterson, C. C., director of the Research Laborato, g 
General Electric Company, Wembley; distinguisheg 72 
his work in promoting physical and industrial resear, 7 

Roberts, J. K., assistant director of research, (oj im 
Science Laboratory, Cambridge; distinguished fo, bi 
investigations by physical methods on adsorption yj 
other surface phenomena of importance in catalysis [im 

Skinner, H. W. B., Wills research fellow and lecty, 
in spectroscopy, Bristol; distinguished for his work q 
the x-ray spectroscopy of the solid state leading to reg, 
of importance in the theory of the structure of metals, 

Thoday, D., professor of botany, Bangor; distinguis\y 
for his researches in plant physiology, particularly th fi 
dealing with photosynthesis, causal anatomy and the watg 
relations of plants. 

Todd, A. R., professor of chemistry, Manchester Jy 
versity; distinguished for his researches in organic chey. 
istry, notably the synthesis of vitamin B, and other nay. 
ral compounds of physiological importance. 

Trueman, A. E., professor of geology, Glasgow; distip. 
guished for his work in paleontology, particularly on ty : 
mollusean faunas of the coal measures. 

Wilson, A. H., university lecturer in mathematics, (an 7% 
bridge; distinguished for his contributions to the ca ii 
tronic theory of solids and for his work on the propertix In 
of metals. pnd 


MEDAL DAY AT THE FRANKLIN INSTITUT 2 


Two men whose contributions to science have hai 
their influence upon our war industries were amo 
those honored by the Franklin Institute at the annul 
Medal Day exercises on April 15. - 

Dr. Jerome Clarke Hunsaker, general coordinate 
of the Naval Research and Development Board ani 
chairman of the National Advisory Committee for 
Aeronautics, received the Franklin Medal for his dis 
tinguished contributions to aeronautical research ani 
development. Dr. Hunsaker designed the NC type ol 
flying boat which made aviation history on its tran § di 
atlantic flight in 1919. He also designed the Shena Hy ° 
doah, the first large airship to be built in this country, Ry Ch 
and has played a conspicuous part in the later devel- HR sci 
opments of technical advancement of aviation. p ist 

A second Franklin Medal was presented to Dr. Pail JR C!: 
Dyer Merica, vice-president of the Internation! 3 W 


pive 
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P 
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_ Nickel Company of Canada. Dr. Merieca has received J ist 


world-wide recognition for his work in the hardening R of 
of alloys and in the development of heat treatment & 
of alloys, so that they have an increased usefulness Hj), 
in the industrial field. His preeminence in the field of I g, 
metallurgy is as much due to his success in adapting HB ,; 
many alloys to commercial purposes as to his discov. 
ery of the principle of precipitation hardening, ‘ 
principle of the utmost importance in these days when 
alloys find a multitude of applications in diversified 
war industries. 4 
Honorary membership of the institute was col- ; 
ferred upon Senator George Wharton Pepper “i 


cin 


a sideration of his inspiring leadership in the move- 
Me ont to reincarnate in our time the homely virtues” 

Benjamin Franklin. 

Be pure science was recognized in the awards of the 
MP liott Cresson Medals to Dr. Claude S. Hudson, of 
Z 1e National Institute of Health, and to Dr. Isidor I. 
Rabi, of Columbia University. The former thus re- 
S.ives recognition for his distinguished investigations 
Sto the chemistry of sugars, which has greatly en- 
Sched our knowledge of the subject. Dr. Rabi re- 
2 sives the award for the development of the Rabi 
netic resonance method of investigating the 
Spucleus of the atom. 

Thi : Awards of the Longstreth Medal, for an ingenious 
Monstruction of a thread grinding machine, were made 


Nath . Ralph E. and Ernest V. Flanders and to Charles 

P faxwell Kearns for the application of methods for 
stin strains in aircraft propellers under flight 
the onditions. 


= The frequent uses of concrete in structural work 
‘“t: Hives importance to the research of Duff A. Abrams, 
; Bho discovered the fundamental bases for concrete 
4 pnd reinforced concrete mixtures. Mr. Abrams re- 
Becived the Frank P. Brown Medal in recognition of 
Bis work. 
| Three Howard N. Potts Medals were awarded: To 
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Dr. Jesse W. Beams, for his contributions to the 
problems of high-speed rotation which have met with 
many applications in the development of ultra-high- 
speed centrifuges; to Harcourt C. Drake, for the de- 
velopment of a rail fissure detection car which has 
done much to reduce loss of life and property on rail- 
roads, and to Dr. Bernard Lyot, the French astron- 
omer, for his method of studying the sun’s corona in 
the absence of a total eclipse. 

The Louis E. Levy Medal for the best paper to 
appear in the Journal of The Franklin Institute has 
been awarded for the year 1941 to Dr. John Donovan 
Strong, of the California Institute of Technology, for 
his paper entitled “On a New Method of Measuring 
the Mean Height of Ozone in the Atmosphere.” 

Certificates of Merit were awarded to the Goodyear 
Tire and Rubber Company for their production of an 
improved safety tire; to Dr. John J. Grebe, inventor 
of an ingenious metal sun blind, and to Walter Lar- 
kin, of Philadelphia, for an admirable design of a 
circular knitting machine. 

The awards were presented by Charles S. Redding, 


president, at the meeting of the Franklin Institute on 


April 15. Senator George Wharton Pepper spoke on 
“Franklin as a Guide in Our Affairs of To-day” at the 
annual dinner, which was held in the evening. 


ul SCIENTIFIC NOTES AND NEWS 


| Proressor Frepertck G. Keyes, head of the de- 
nj (apartment of chemistry and director of the research 
of physical chemistry at the Massachusetts 
* Blnstitute of Technology, has been awarded the 1942 
beodore William Richards Medal of the Northeast- 
if penn Section of the American Chemical Society for 
‘distinguished achievement in chemistry.” 


‘ 7 THE annual medal of the American Institute of 
, Chemists, awarded for “outstanding service to the 
|. science of chemistry and the profession of the chem- 

P ist in America,” will be presented on May 16 at the 
Claridge Hotel, Atlantie City, N. J., to Professor 
| William Lloyd Evans, emeritus professor of chem- 
| MP istry at the Ohio State University, president in 1941 
F of the American Chemical Society. 


Dr. Leo Logs, emeritus professor of pathology at 
pthe School of Medicine of Washington University, 
p St. Louis, was presented on March 3 with the Award 
pof Merit and Gold Medal of the St. Louis Medical 
Society. 

Reno H. Sauzs, chief geologist of the Anaconda 
Copper Mining Company, Butte, Mont., has been 
awarded for distinguished engineering achievement 

} the 1942 Egleston Medal of the Columbia University 
Engineering Schools Alumni Association. It will be 


presented to him at the seventy-first annual dinner 
of the alumni on April 23. 


THE honorary doctorate of laws was conferred on 
February 23 on commemoration day at the Johns 
Hopkins University on Dr. Ross Granville Harrison, 
chairman of the National Research Council and 
Sterling professor of biology, emeritus, at Yale Uni- 
versity; on Dr. Frank R. Lillie, emeritus professor 
of zoology and embryology at the University of Chi- 
cago, and on Dr. Henry A. B. Dunning, director of 
the research laboratory and president of Hynson, 
Westcott and Dunning, Ine. 


Proressor C. Lovarr Evans, F.R.S., Jodrell pro- 
fessor of physiology at University College, London, 
has been elected an honorary member of the Sociedad 
Argentina de Biologia. 


It is stated in Nature that the Committee of the 
Athenaeum, London, under the provision which em- 
powers the annual election of a certain number of 
those of distinguished eminence in science, literature 
or the arts, or for their public services, has elected to 
membership Professor P. M. 8. Blackett, Langworthy 
professor of physics, University of Manchester, and 
T. D. Kendrick, keeper of British and Medieval An- 
tiquities, British Museum. 
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At the recent New York meeting of the American 
Society for the Control of Cancer, officers were elected 
as follows: Dr. Herman C. Pitts, Providence, R. I., 
President; Dr. Frank E. Adair, New York, Vice- 
president; Dr. Cornelius P. Rhoads, New York, Secre- 
tary; James H. Ripley, New York, Treasurer, and 
Dr. Clarence C. Little, Bar Harbor, Maine, Managing 
Director. 


Ir is announced that Dr. Edward W. Berry, pro- 
fessor of paleontology at the Johns Hopkins Univer- 
sity, will retire as dean and provost of the university 
in order to devote more time to his scientifie work. He 
has been dean of the College of Arts and Sciences 
since 1929 and provost since 1935. He will continue 
as professor of paleontology. Dr. G. Wilson Shaffer, 
professor of physical education, has been named act- 
ing dean of the College of Arts and Sciences, and 
P. Stewart Macaulay, secretary of the university, has 
been appointed provost. These appointments will 
become effective in October when Dr. Berry retires. 


THE Journal of the American Medical Association 
states that Dr. Leslie L. Bigelow, clinical professor 
of surgery at the Ohio State University College of 
Medicine, Columbus, has been appointed acting dean 
of the school. He succeeds Dr. Hardy A. Kemp, dean 
since September 1, 1941, who as a major in the medi- 
eal reserve corps of the U. S. Army has been called 
into active service at the Army Medical School, Wash- 
ington, D. C. 

ALBERT Emme Parr, professor of zoology at Yale 
University and director of the Peabody Museum, has 
been elected director of the American Museum of 
Natural History, New York, to succeed Dr. Roy 
Chapman Andrews, whose resignation takes effect on 
June 1. Mr. Parr was formerly scientific director of 
oceanographic expeditions at Yale University and is 
- now director of marine research. 


T. Roy Rem, who has served as chief assistant to 
Secretary of Agriculture Claude R. Wickard, has been 
named director of personnel for the U. S. Department 
of Agriculture. 


LIEUTENANT COLONEL THOMAS B. TuRNER, Medical 
Reserve Corps, U. 8. Army, professor of bacteriology 
at the Johns Hopkins School of Hygiene and Public 
Health, has been ordered to active duty in the Sur- 
geon General’s Office, Washington, D. C., as chief of 
the subdivision of venereal disease control. 


Dr. Marcus 8. GoupstTein, research fellow of the 
Institute for Latin-American Studies at the Univer- 
sity of Texas, has returned from a three months stay 
in Mexico, where a check sample of families was ob- 
tained following a study in Texas of the physical 
anthropology of Mexican families and their American- 
born descendants. 
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The Experiment Station Record states that p, 
Lindsey A. Brown, associate agronomist in charge of 
soil surveys at Colorado State College and Exper, 
ment Station, has leave of absence for a year to jy, 
come special consultant in soils with the Farm Seq. 
ity Administration at Denver, of the U. S. Depart. 
ment of Agriculture. His work at Colorado has been 
taken over by Dale S. Romine, instructor and agjs. 
tant in soils. 

R. A. Butuer, president of the British Board of 
Education, has been made chairman of the Scientif, 
Advisory and Engineering Advisory Committees jy 
succession to Lord Hankey. 


Dr. B. E. Danueren, chief curator of the depart. 
ment of botany of Field Museum, Chicago, has yp. 
turned from a brief collecting trip to Cuba unde. 
taken for the purpose of adding to the palm her. 
barium. He also investigated potential sources of 
economic plant products. 


Dr. JAMES M. MACKINTOSH, professor of publi: J 


health at the University of Glasgow, has returned t 
Seotland after spending several months in the United 
States as the guest of the Rockefeller Foundation, 
Dr. Mackintosh, who was from 1937 to 1941 chief 
medical officer of the Department of Health for Scot. 
land, acted as consultant to the Medical Division of 
the Office of Civilian Defense, Washington, D. (, 
and in that capacity visited many parts of the United 
States, lecturing and advising on Emergency Medical 
Service for Civilian Defense. 


THE annual Christian A. Herter lectures at the 
New York University College of Medicine were deliv: 
ered on April 6 and 7 by Dr. Conrad A. Elvehjem, 
professor of biochemistry at the University of Wis- 
consin. 

Dr. Watiace W. Atwoon, president of Clark Uni- 
versity and founder of the Graduate School of Geogra- 
phy, lectured at the University of Texas on April! 
and 10. He spoke on “The Geography of Colorado’ 
and on “The Geography of China.” 


Eacu year the Sigma Xi chapter of the Iowa State 
College presents as speaker at one of the regulat 
meetings a member of the staff who has made distir- 
guished contributions to scientifie research. In a¢- 
cordance with this custom, Dr. Alfred M. Lucas, 
associate professor of zoology at the college, has beet 
chosen to address the society. He will speak on “The 
Effects of Viruses on Tissue Cells.” 


Dr. Lions, S. Marks, professor of mechanical 
engineering, emeritus, Graduate School of Engineer 
ing, Harvard University, is delivering during April # 
Sigma Xi lecture at a number of colleges and univer 
sities. They are the Polytechnic Institute of Brook- 
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lyn, West Virginia University, Washington Univer- 
sity, the University of Nebraska, the University of 
Colorado, the Louisiana State University, the North 
Carolina State College, the University of North Caro- 
lina, Miami University, the University of Michigan 
and the Illinois Institute of Technology. 


Tye annual meeting of the American Psychological 
Association will be held at the Hotel Statler and at 
Harvard University on September 2, 3, 4 and 5, under 
the presidency of Dr. Calvin P. Stone, of Stanford 
University. His presidential address will be deliv- 
ered on the evening of September 4. A panel discus- 
sion on “Psychology in Civilian Service,” under the 


| direction of Dr. Karl M. Dallenbach, of Cornell Uni- 
versity, chairman of the Emergency Committee in 


Psychology, has been arranged for Wednesday, and 


fon Friday a second panel discussion on “Psychol- 


ogy in Government Service” is planned under the 
chairmanship of President Leonard Carmichael, of 
Tufts College, director of the National Roster of 
Scientific and Specialized Personnel. Plans have been 
completed for the celebration of the fiftieth anniver- 


B sary of the American Psychological Association and 
of the centennial of William James. 


THE thirteenth annual meeting of the American 
Association of Physieal Anthropologists was held at 
Harvard University on April 16, 17 and 18. The 
annual public address was given by Dr. R. C. Car- 
penter, on the “Behavior and Social Relations of the 
Rhesus Monkey” (with motion pictures). In addition 
to papers read before the sections, there were two 
symposia, one on “Present-day Aims and Interests 
in Physical Anthropology,” presided over by Dr. E. 


|W. Count, and one on “Techniques in Physical An- 


thropology,” presided over by Dr. H. L. Shapiro. 


THE annual joint meeting of the Wisconsin Museum 
Conference, the Wisconsin Academy of Science, Arts 
and Letters, the Wisconsin Archeological Society and 
the Wisconsin Folklore Society was planned for April 
17 and 18 at the University of Wisconsin. All the 
state societies offered papers in the programs. The 
annual dinner was held at the University Memorial 
Union. 

THE Medical Library Association will hold its 
forty-fourth annual meeting in New Orleans on May 
7,8and 9. The hosts are the Rudolph Matas Medical 
Library of Tulane University, the Orleans Parish 
Medical Society Library and the Agramonte Memorial 
Library of Louisiana State University Medical Cen- 
ter. Hotel headquarters will be at the Jung Hotel. 
The program will feature tropical medicine and south- 
érn medical history. The president of the association, 
Miss Mary Louise Marshall, will preside. 


It is reported in Nature that the inaugural meet- 
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ings of the newly formed optical group of the British 
Physical Society were held on March 6. It is ten years 
ago since the Optical Society was merged with the 
Physical Society, and although in this period a good 
number of meetings have been devoted to optical sub- 
jects, there has been a widely expressed desire for the 
formation of a group for discussions and lectures of a 
less exacting and critical character than those associ- 
ated with papers intended as original contributions to 
science. A preliminary meeting was held in Decem- 
ber, 1941, at which a draft constitution was approved. 
This was adopted at the inaugural meeting. Dr. A. O. 
Rankine was elected chairman and Dr. L. C. Martin 
was made honorary secretary. 


Tue U. §S. Civil Service Commission announces 
further open competitive examinations for technolo- 
gists, with salaries ranging from $2,000 to $5,600 a 
year. Applicants must not have passed their sixtieth 
birthday. Junior chemists to perform research, in- 
vestigative or other work in some branch of chemistry 
also are needed. The positions pay $2,000 a year. 
Women especially are urged to apply. The Navy 
yards, arsenals and other Government laboratories are 
now employing women in chemical work. Completion 
of a four-year course in a recognized college with 30 
semester hours in chemistry is required. Further in- 
formation in regard to these positions can be obtained 
from the Civil Service Commission, Washington, D. C. 


Unver the will of the late Dr. Menas S. Gregory, 
formerly professor of psychiatry in the New York 
University College of Medicine, the sum of $40,000 
is left to that institution. Twenty thousand dollars 
will be used to establish an annual lectureship and 
the balance will be given toward the endowment of a 
professorship in the department of psychiatry. 


THE Indian Society of Genetics and Plant Breeding, 
which was established at New Delhi in January, has 
issued the first number of a new journal entitled the 
Indian Journal of Genetics and Plant Breeding. It 
is edited on behalf of the executive council of the 
society by Dr. B. P. Pal, Imperial Agricultural Re- 
search Institute, New Delhi. , 


AccorDING to the Journal of the American Medical 
Association the new Churchill Hospital is to be opened 
at Oxford. It will be administered by a group of 
American surgeons who arrived in Engiand on the 
first day of the air raids on London. The hospital was 
built in 1941 and therefore is the first to be built with 
the horrors of modern warfare in mind. It is so 
designed that a bomb could do no great damage to 
the hospital as a whole. The wards are built round 
a courtyard, each ward having its own air raid shelter. 
Six hundred patients can be accommodated. The staff 
comprises twelve American doctors and fifty Ameri- 
ean and Canadian nurses. Its main function will be 
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reconstruction, of which the two branches will be 
orthopedic and plastic. A medical service and other 
types of surgery will be provided as necessity arises. 
After the war it is intended, if possible, to keep the 
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hospital as a permanent American hospital in Telatigy 


with the Oxford Medical School. It is hoped tha, 


similar British organization may be initiated in r¢\, 
tion with a university in the United States. 


DISCUSSION 


CYTOCHROME B, 

In the course of isolation of cytochrome c reductase 
from yeast,! the presence of a new hemin compound 
was reported. This observation is of particular in- 
terest now because of the report of Bach, Dixon and 
Keilin? of the discovery of a new cytochrome bz, 
which, from spectrometric evidence, seems to be iden- 
tical with the one we have reported. These investi- 
gators ascribe two bands to the compound, one at 530 
mp and the other at 557 mu. The position of the 
Soret band was not given. The spectrum of an im- 
pure sample of cytochrome c reductase, both in the 
oxidized and reduced forms, is given in Fig. 1. In the 
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Fig. 1 


reduced, form the « band of the hemin compound 
which was present in our preparation was observed at 
557 mp and the Soret band at 420 mu. Upon oxida- 
tion the a band disappears, whereas the Soret band 
shifts to 410 mu. The peak at 455 mp is that of the 
cytochrome ¢ reductase. 

This hemin compound is reduced by addition of 
hexose monophosphate, Zwischenferment, and triphos- 


phopyridine nucleotide. Erwix Haas 


B. L. Horecker 
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1 Jour. Biol. Chem., 136: 747, 1940. 
2 Nature, 149: 21, 1942. 


ON THE WIDTH AND ORIGIN OF 
BACTERIAL FLAGELLA 


THE writer was recently examining a photogray} 
of Aerobacter cloacae taken. with the electron mic. 
scope and released by the RCA Manufacturing (op. 
pany? and was struck by its. bearing on two contr. 
versial points regarding bacterial flagella, namely, thy 
width of a single, unstained flagellum and its origin iy 
the cell. 

The thickness of a single, dried, unstained flagelluy 
has been indirectly estimated for a number of bacter; 
(Migula,? Reichert,’ Meyer*). The methods used wer 
based on uncertain and objectionable assumption 
Therefore, one can not help but welcome the heretp. 
fore scanty material made available by the electra 
microscope and hope for more. Accurate measur. 
ment of the width of the flagellum of A. cloacae wer 
made by drawing a scale, like the one previously use 
by the writer,® on transparent material and by prop. 
erly superimposing the seale on the photograph of the 


flagellum. This gave a thickness of 0.02, and af | 


average ratio of 1/22 between the width of the dre 
flagellum and that of the dried cytoplasm. Thi 
ratio is about the same as the one estimated by Miguli! 
and is at variance with Meyer’s* ratio of 1/1l 


Whether this ratio will hold for other bacteria remain J : 


to be seen. Furthermore, by assuming that the faint 
outer zones of the cells shown in the photograph rep- 
resent the cell walls, we are justified in assuming thal 
their boundary represents the boundary of the liviy 
cells, and that the shrunken cytoplasm has, on tl 
average, about three fourths of its original widt 
(slightly higher than the two thirds found in tl 
literature®). On this basis, the width of a singk 


flagellum of A. cloacae in the living condition will k 


about 0.0267 u or, roughly, 0.03 u. 

Regarding the origin of the flagellum, we have thov 
who believe that it originates from the cell wall aul 
those who believe that it originates in the cytoplast 
and extends through pores in the cell wall. The liters 
ture has been reviewed by the writer.* In the above 


1 Wallerstein Laboratories Communications, 4: 3, 194! 

2 W. Migula, ‘‘System der Bakterien,’’ 1, 96-138, Jem, 
1897. 

3K. Reichert, Centralbl. f. Bakt.. I, Orig., 51: 14% 
1909. 

4A. Meyer, ‘‘ Die Zelle der Bakterien,’’ 119-120, Jens 
1912. 

5G. Knaysi, Jour. Inf. Dis., 45: 13-33, 1929. 

6G, Knaysi, Bot. Rev., 4: 86-87 and 99, 1938. 
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lati mentioned photograph of A. cloacae, there is one cell 
that , ammpbat clearly shows penetration of the faint, outer zone 
Tee ' y the flagella all the way to the shrunken mass of 
Bae cytoplasm. If this outer zone is the cell wall, and 
ec writer has reasons to believe that it is, then the 
Mesjectron microscope has been instrumental in’ settling 
Menother controversial point regarding bacterial fla- 
4 ella. 
Grorces KwaysI 
CorNELL UNIVERSITY 
graph 
micro. 
Con. 
ontro. 
the 
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FLUOROCHEMISTRY 


© Wirn the increasing number of researches and 
Dublications devoted to the applications of fluores- 
z once to chemistry, a need is rapidly arising to iden- 
ikfy this new branch of science as distinct and apart 
Pom related and often confused fields. 

S Therefore, it seems expedient to propose the name 
Muorochemistry as deseriptive of this branch of 
Bience. The term fluorochemistry is in order with 
Biber terms created to identify highly specialized 
Melds which are still within the boundaries of chem- 
istry and/or physics, e.g., photochemistry, physical 
Bptics, and so on. 
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SINO-AMERICAN SCIENTIFIC FRIENDSHIP 
dried fe IN the January 3, 1942, issue of Nature there 
This Mappeared a communication from the British Associa- 
igule' pon of Scientific Workers to American men of science, 
1/1 re ling attention to the numerous bonds between them 
mains fend pointing out the necessity for further cooperation 
faint M@petween them and, particularly, their Soviet colleagues 
1 rep- fmm Order to achieve the goal of “preserving the scien- 
that H@lic heritage of the whole world against the barbar- 
living 
n the 


Jack De MENT 
The Mineralogist, 
PoRTLAND, OREGON 
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ism and obscurantism of Fascist ideology.” While 
the sentiments of this message are undoubtedly wel- 
comed and shared by all American scientists and will 
strengthen our mutual friendship, we think it of the 
greatest importance to include and reemphasize at 
this time our continued feeling of solidarity with the 
scientific and technical workers of China who have 
given the world such a magnificent example in con- 
tributing to the effort of resistance against brutal 
aggression. 

It has been the good fortune of this country that 
numerous Chinese have come to study with us and 
that close ties unite many of the educational institu- 
tions of China with our own. We have long admired 
for their qualities of high character, vigorous person- 
ality and intellectual ability the Chinese who have 
been our fellow classmates, students or professional 
colleagues. Working with them in our institutions 
here or in those of China we have realized that there 
is mutual understanding and that their contribution 
to civilization continues in an undiminished stream. 
Our esteem has grown even greater during the past 
years as we have witnessed the courage with which, 
in the invaded cities under serutiny of the enemy or 
under more adverse physical conditions in the free 
cities which they have reached often only after long 
and perilous travel, they have persevered to increase 
the common store of knowledge as well as to aid in 
the resurgenee of their nation. 

We are certain that the scientific workers of Great 
Britain and Russia join wholeheartedly with us in 
expressing again to our Chinese colleagues the feeling 
of comradeship which for many years has motivated 
our relations and will in the future aid us to create 
a world where all men may work for the common 
good, free of threats to security and happiness. 

Morris F’. SHAFFER 


widt QUOTATIONS 


th 
ya THE WORK OF THE ROCKEFELLER 
Py FOUNDATION IN 19411 


= Durine 1941 the appropriations of the Rockefeller 
thos Ma oundation amounted to $9,313,964. The income of 
i al me foundation from investments during the year was 
®,734,992. This income was supplemented by a 


ms ansfer of $600,000 from the principal fund. 
hon The appropriations were distributed for the most 
art in six major fields, roughly as follows: 
a Publie health $2,450,000 
Medical sciences 2,120,000 
14-4, Natural sciences 1,271,000 
Jes, Social sciemees 1,227,000 


' Opening pages of the annual report of Dr. Raymond 
: Fosdick, president of the Rockefeller Foundation. 


Humanities 1,020,000 
Program in China 154,000 


A detailed statement of the appropriations made in 
1941 appears at the conclusion of this report. Of the 
money spent during the year, 74 per cent. was for 
work in the United States and 26 per cent. for work 
in other countries. 

The war, of course, has radically affected the activi- 
ties of the foundation abroad. In June, 1940, the 
foundation’s Paris office was closed, and the Lisbon 
office was closed in July, 1941. There are now no 
foundation representatives on the continent of Eu- 
rope, but an office is being maintained in London. 
Late in 1940 the Far Eastern office of the foundation 
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was moved from Shanghai to Manila. At the time 
of the capture of Manila the head of the office, Dr. 
M. C. Balfour, was in Kunming. Unfortunately, his 
associate, Dr. Charles N. Leach, and some of the per- 
sonnel of the Peiping Union Medical College who were 
on their way to the United States were in Manila 
when the city fell. The Peiping Union Medical Col- 
lege was closed by the Japanese authorities early in 
1942 and the leading members of the staff were in- 
terned. 


MAKING THE PRESENT SERVE THE FUTURE 


Confronted with a world in which ruthlessness must 
be employed to destroy a far more dangerous kind of 
ruthlessness, organizations like the Rockefeller Foun- 
dation, dedicated to the extension of knowledge, can 
only reaffirm their undiscourageable belief in the ulti- 
mate power of reason. As Alvin Johnson says: “The 
rules of civilization, wrought out on Sinai and the 
Areopagus, . . . are prior to the bomber and poison 
gas, and will survive beyond them.” The Bill of 
Rights will outlast “Mein Kampf” just as the scien- 
tist’s objective search for truth will outlive all the 
regimented thinking of totalitarianism. Temporarily 
eclipsed, the proud names of Paris, Strasbourg, 
Prague, Louvain, Warsaw, Leyden, as well as of 
Heidelberg and Leipsic and Berlin, will once again 
stand for the quest for truth; once again will they be 
centers of candid and fearless thinking—homes of the 
untrammeled and unafraid, where there is liberty to 
learn, opportunity to teach and power to understand. 

The task which faces all institutions concerned with 
the advance of knowledge is not only to keep this faith 
alive but to make certain, as far as they can, that the 
streams of culture and learning, wherever they may be 
located or however feebly they may now flow, shall 
not be blocked. In line with this latter function, in so 
far as circumstances and limited funds make possible, 
the Rockefeller Foundation conceives its principal 
role. 

This concern for the future is a matter of stern, 
practical sense. The specialized talents and abilities 
that are meeting this emergency and those that will 
meet emergencies to come are not produced by fever- 
ish last-minute activities. No amount of pressure can 
suddenly create a supply of thoroughly trained and 
broadly experienced physicists, mathematicians, chem- 
ists, biologists, economists and political scientists. 
These men represent the trained intelligence without 
which a war can not be won, or a lasting peace 
achieved. They emerge spontaneously, unpredictably, 
but irresistibly out of long, patient and sustained 
effort. Pure research, the clean urge to gain new 
knowledge, the sympathetic appreciation of imagina- 
tive scholarship even when it seems remote and un- 
related—these we must steadfastly sponsor or our 
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vital intellectual resources will fail us in the day, ima 
come. 
It is true, of course, that in an attempt to mainly 
long-range programs, aiming at the future rather thy Ls : 
at the present, no institution can escape the urgencsjimmm 
of the moment. We are all of us in the war and ita 
idle to pretend that business can proceed as uyjiiM 
A substantial proportion of the appropriations of iy 
Rockefeller Foundation has some relation to the primp! 
ent emergency. For example, the foundation is fy [i 
nishing yellow fever vaccine for the Army and Naya 
it is speeding up its research in influenza, malaria ni 0 
typhus, which have a vital bearing on the war; it kim 
financed the microfilming of countless historical yy, 4 
ords in England that might be destroyed; it has giv iiim 
aid to the development of brain surgery necessitajimmghe 
by war wounds; it has tried to salvage as much of tyme 
scholarship of Europe as possible by bringing ofa 
standing university men to the United States. ¢ 
All this has to do with war or its results. And yepev 
it is possible to say that this type of emergency hija 
has invariably been related to the far target. In ty jam 
ing to be of service in the calamity that engulfs wid 
the foundation has endeavored to make certain, in smNBV 
far as it could, that its work had some constructinfi 
reference to the world after the war. The develpjil 
ment of brain surgery or of techniques for the conti 
of specific diseases has significance for the futures a3 
well as for the present; much of the historical mij 
rial of England is being opened to the students (im 
other countries for the first time; the deposed scholagmmp 
of Europe are enriching the intellectual life of Amegi@pat 
ica; the natural sciences, whether in physics or biol 
or chemistry, can and will be used to serve a world 
peace as well as at war. In all the reordering of lt 
man life and habits which the war makes necessary i 
is still possible, not only in the field of the physi 
and social sciences, but in the humanities as well, ! : 
make the present serve the future. 1 


Tue SEARCH FoR UNITY 


If we are to have a durable peace after the wat,! 
out of the wreckage of the present a new kind ¢ 
cooperative life is to be built on a global scale, # 
part that science and advancing knowledge will pi 
must not be overlooked. For although wars and 
nomic rivalries may for longer or shorter periods 
late nations and split them up into separate units, : 
process is never complete because the intellectual 
of the world, as far as science and learning are “é 
cerned, is definitely internationalized, and whether 
wish it or not an indelible pattern of unity has 
woven into the society of mankind. 

There is not an area of activity in which this 
not be illustrated. An American soldier wounded‘ 
a battlefield’ in the Far East owes his life to" 
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: ppanese scientist, Kitasato, who isolated the bacillus 
er tetanus. A Russian soldier saved by a blood trans- 
Mion is indebted to Landsteiner, an Austrian. A 
BM nan soldier is shielded from typhoid fever with 
help of a Russian, Metchnikoff. A Dutch marine in 
@. East Indies is protected from malaria because of 
; fe experiments of an Italian, Grassi; while a British 
Se iator in North Africa escapes death from surgical 
MB fection because a Frenchman, Pasteur, and a Ger- 
2 an, Koch, elaborated a new technique. 

, i In peace as in war we are all of us the beneficiaries 
jt contributions to knowledge made by every nation 
™, the world. Our children are guarded from diph- 
' heria by what a Japanese and a German did; they 
Bare protected from smallpox by an Englishman’s work ; 
(Epey are saved from rabies because of a Frenchman; 
7 ey are cured of pellagra through the researches of 
y vif|n Austrian. From birth to death they are sur- 
punded by an invisible host—the spirits of men who 
nd ymmpever thought in terms of flags or boundary lines and 
y hel ‘ ho never served a lesser loyalty than the welfare 
ntyfmmf mankind. The best that every individual or group 
us a has produced anywhere in the world has always been 
‘ingimpvailable to serve the race of men, regardless of nation 
color. 

velopfme What is true of the medical sciences is true of the 
onttl ther sciences. Whether it is mathematics or chem- 
ire i Bry, whether it is bridges or automobiles or a new 
uasfmm@evice for making eotton cloth or a cyclotron for 
its dimptudying atomic structure, ideas can not be hedged in 
hola Mehind geographical barriers. Thought ean not be 
A met ationalized. The fundamental unity of civilization 
clgimms the unity of its intellectual life. 

riddim There is a real sense, therefore, in which the things 
if iiphat divide us are trivial as compared with the things 
ary ifimehat unite us. The foundations of a cooperative world 
yaa mave already been laid. It is not as if we were starting 
Il, fi Brom the beginning. For at least three hundred years 
Bre process has been at work, until to-day the corner- 
tones of society are the common interests that relate 
q the welfare of all men everywhere. 
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In brief, the age of distinct human societies, indif- 


ferent to the fate of one another, has passed forever; 
and the great task that will confront us after the war 
is to develop for the community of nations new areas 
and techniques of cooperative action which will fit the 
facts of our twentieth century interdependence. We 
need rallying points of unity, centers around which 
men of differing cultures and faiths can combine, de- 
fined fields of need or goals of effort in which by 
pooling its brains and resources the human race can 
add to its own well-being. Only as we begin to build, 
brick by brick, in these areas of common interest 
where cooperation is possible and the results are of 
benefit to all, can we erect the ultimate structure of a 
united society. 

A score of inviting areas for this kind of coopera- 
tion deserve exploration. Means must be found by 
which the potential abundance of the world can be 
translated into a more equitable standard of living. 
Minimum standards of food, clothing and shelter 
should be established. The new science of nutrition, 
slowly coming to maturity, should be expanded on a 
world-wide scale. The science of agriculture needs de- 
velopment, not only in our own climate but particu- 
larly in the tropic and subtropie zones. With all their 
brilliant achievements the medical sciences are in their 
infancy. Publie health stands at the threshold of 
new possibilities. Physies and chemistry have scarcely 
started their contributions to the happiness and com- 
fort of human living. Economies and political sci- 
ence are only now beginning to tell us in more con- 
fident tones how to make this world a home to live 
in instead of a place to fight and freeze and starve in. 

All these matters await the future peace. Neverthe- 
less they constitute the stern realities of the present, 
for as Vice-President Wallace has said: “From the 
practical standpoint of putting first things first, at a 
time when there are not enough hours in a day and 
every minute counts, planning for the future peace 
must of necessity be a part of our all-out war pro- 
gram.” 


confront the student who desires a sufficiently good 
command of the subject to be able to understand its 
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, SCIENTIFIC BOOKS 
q TRENDS IN PHYSICS TEACHING. SOME 

5 is RECENT TEXTS 

; fe THE art of teaching physics has developed almost 


=n its entirety without benefit of the specialist in edu- 
ational methods. For explanation, one need look no 
urther than an outline of the subject itself. Hard 
ork on the subject-matter is necessary on the part 
bf almost any one before he can lay claim even to an 
elementary knowledge of physical principles. Many 
lifficulties, not the first being those of mathematics, 


applications in engineering, chemistry, medicine or 
geology, to mention but a few fields in which special 
applications of physics abound. The result of this has 
been the development on the part of physics teachers 
of attitudes and methods which have made little con- 
cession to the tendency in some quarters to- soften 
educational programs to the level of the average stu- 
dent. 
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This seeming aloofness of the physics teacher has 
served as a counter irritant, stimulating much of the 
best work which has been done in the text-book field 
in recent years, but it has brought with it a loss of 
influence with departments of education causing a 
deterioration or even, in many quarters, an abandon- 
ment of high-school physics programs and a conse- 
quent loss of students to more advanced courses in 
physies.1 The war with its vast new instrumentation, 
whether for combat with the enemy or for civie pro- 
tection and defense production, has brought into 
sharp relief the fantastic discrepancy between the 
need for and the supply of young people who have 
a laboratory sense of physics. 

The situation might, indeed, be much worse had it 
not been for the formation in 1933 of the American 
Assocition of Physics Teachers and the establishment 
of their journal, the American Physics Teacher, now 
known as the American Journal of Physics. This 
journal has from the first been a forum for the ex- 
pression of all shades of opinion and experience 
regarding the teaching of physics. In it have origi- 
nated far-reaching programs for the improvement of 
the offering to students, for widening and strengthen- 
ing its appeal and for the testing and evaluation of 
the results achieved. A nationwide program of test- 
ing of physies students under the joint auspices of the 
American Association of Physics Teachers and the 
American Council on Education has served also as a 
stimulus toward revitalizing the physics course at the 
college level. 

Physies first made its way into the curricula of 
colleges and schools at a time when classical studies 
were supreme, and the study of physics had to be jus- 
tified as mental discipline. The first text-books were 
as formal as grammars and as unvarying in their 
content. The infusion of qualities which might cause 
interest in the subject for its own sake by such writers 
as John Perry and Poynting and Thomson in England, 
and by our own well-loved W. S. Franklin, was of 
great service in the early years of this century, but 
new discoveries in physics and the constantly acceler- 
ating pace of new and important applications con- 
tinually widened the gap between the developing 
science and the text-books. In the early twenties 
“modern physics” began to be incorporated into the 
books, sometimes as a cream puff for dessert, some- 
times sprinkled about for seasoning. The most strik- 
ing result of the many experiences of the compounders 
of text-books has been the increasing number of topics 
deemed of such importance as to demand the atten- 
tion of the beginning student. Drastic experiments 
with this material have been carried out by some writ- 

1See for example, M. H. Trytten, Screncz, 94: 387, 


1941; also, G. P. Harnwell, Review of Scientific Instru- 
ments, 12: 571, 1941. 
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ers. Numerous new aids to teaching, such as the 
physics museum, have been developed. There has 
been a multiplication of objectives for which COUrseg 
and texts have been designed, with a corresponding 
variation in choice of topies and character of presen. 
tation. Especially marked are the differing degrees 
of emphasis on practical applications and the more 
fundamental aspects of the science. The result has 
been a wealth of new books, new editions and ney 
adaptations of older texts. 

The commonest professed objective in writing , 
text-book in physics is the provision of one suitable 
for a first course, with relatively little mathematics 
yet one satisfying requirements for a certain amount 
of professional training, and which with a little extr, 
effort might also be used in preparation for engineer. 
ing or for further science study. In this category 
are the following: 


An Introductory Course in College Physics (revised edi. 
tion). By N. Henry BLack. pp. 734+viii. New 
York: The Maemillan Company. 1941. $3.75. 

College Physics. By JOHN A. ELDRIDGE (second eii. 


tion), pp. 702+xii. New York: John Wiley and , 


Sons, Inc. 1940. $3.75. 

College Physics Abridged. By Henry A. Perkins. 
pp. 591+ix, Figs. 450. New York: Prentice-Hall, 
1941. $3.50. 

Fundamentals of College Physics. By Wui.usaw 
WENIGER. pp. 694+viii. Figs. 340. New York: 
American Book Company. 1940. $3.75. 


Each of these books uses trigonometry and in vary- 
ing degree provides the student with instructions for 
problem solving. Black’s book is to a high degree 
pictorial; besides the many reproductions of line 
drawings and photographs there are many plates, two 
of them in color. The illustrations cover a great 
variety of applications and range in time from such 
subjects as the experiment with the Magdeburg hemi- 
spheres to the electron microscope. Each chapter is 
provided with a summary, a list of references and 4 
set of problems; topies of special interest or of 4 
more advanced nature are sometimes treated among 
the problems. The book by Eldridge is also profusely 
illustrated, but with relatively fewer photographs. 
There is likewise a résumé at the end of many of the 
chapters and a large number of questions and prob- 
lems. The style of the book is personal and stimulat- 
ing, the point of view is that of the physicist. Perk- 
ins’ book is an abridgement of the author’s “College 
Physics,” which “was written with the purpose 0! 
offering such complete explanations of principles and 
theoretical deductions that the student would under 
stand them without assistance from the instructor.’ 
The abridgement was accomplished by elimination of 
material rather than by condensation. No great col 
cessions are made to popular interest. The topits 
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sen are thoroughly treated and the methods used 
are such that the book might serve very well as prepa- 


| sation for further courses in physics. Weniger’s text 
| is conservative and is no doubt intended primarily as 


P preparation for engineering. The author does not 
proceed far with modern physics, but a number of 
topics in applied physies are given unusual emphasis, 
as, for example, refrigeration, the elementary theory 
of the venturi meter and several others. The author 
takes care to present the theory needed for most of 


| the usual laboratory experiments of the general 


physics course. Each chapter concludes with a list 
of suggested laboratory experiments and a goodly 
assortment of questions and problems. 


Physics, the Pioneer Science. By L. W. Taytor, with 
the collaboration in the chapters on modern physics 
of ForrEST GLEN TUCKER. pp. xii + 847 + Appendix 
xliv. Figs. 551. Boston: Houghton Mifflin Company. 
1941. $4.00. 

General Physics for Students of Science. By R. B. 
Linpsay. pp. 534+xiv. New York: John Wiley and 
Sons, Inc. 1940. $3.75. 

Foundations of Modern Physics. By THomas B. 
BRowN. pp. 333+xii., Figs. 155. New York: John 
Wiley and Sons, Ine. 1940. $3.25. 

Laboratory Manual of Physics (second edition). By 
C. M. Kinpy. pp. 146+vi. New York: D. van 
Nostrand Company, Ine. 1940. $1.75. 


The study of the historical development of physics, 
particularly the setting in contemporaneous thought 
of the various stages of evolution of the concepts of 
physics would seem to be a very special subject, one 
making the most rigorous demands upon the historian 
and the philosopher as well as the physicist, yet it is 
becoming increasingly attractive to many of those 
seeking to enlarge the resources of physics teaching. 
The most notable example of the use of historical 
material in the making of a physics text is without 
doubt “Physies, the Pioneer Science,” by L. W. Tay- 
lor. Physieal concepts are traced from their origin. 
Free use has been made of the writings of the original 
discoverers, and in many eases the argument is pre- 
sented in its first form. This has resulted in a book 
which will be of great interest to teachers and many 
general readers. The text is richly illustrated with 
reproductions of original prints and diagrams form- 
ing a collection well devised to arouse the enthusiasm 
of any one interested in the history of science. As a 
text for students its success will depend upon the 
maintenance by the teacher of interest in the historical 
approach. It will not be sufficient to “adopt” this 
book as just another text, but the author has eased 
the task by providing excellent collections of problems 
Where they are ealled for. Principal divisions of the 
subject are introduced by several chapters of pre- 
liminary historical material so that by the time the 
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student is working with formulae he should be in 
command of the whole background of development of 
concept and law. A very large number of the chap- 
ters are sufficiently easy and of such general interest 
that this book will doubtless find use in general or 
scientific libraries. A list of references to sources 
includes 291 items. Excellent indices are provided. 

“General Physics” by Lindsay is a “thorough and 
rigorous introduction to college physics for students 
who intend to pursue scientific careers.” It is in- 
tended ‘“‘to serve as a basi¢ introductory text-book for 
science students who have had mathematics through 
elementary calculus, and also to provide an inter- 
mediate and more rigorous course for such students 
as have already taken an elementary, descriptive 
course in physics.” As one would expect of this 
author, great care is taken in the exposition of fun- 
damental concepts, and there are probably few gradu- 
ate students of the subject who could not read this 
book with profit. The author has chosen topics with 
great skill and has managed to put an astonishing 
amount of good physies in the 520 pages of text. The 
student who is prepared to use it may well be con- 
gratulated on having such a text made available to 
him. In colleges where the first course is of the usual 
sort with little mathematics the present text will pro- 
vide an ideal second-year course for students majoring 
in science or mathematics. 

The term modern physics in connection with the 
general physics course has come to mean rather defi- 
nitely the physies of the electron, and includes such 
matters as the electric and magnetic deflection of 
cathode rays and of positive rays, the mass spectro- 
graph and isotopes, x-rays and crystal structure, pho- 
toelectric effects and more or less concerning radiation 
and line spectra. The inclusion of this material has 
seemed necessary to many writers because of the oft- 
repeated charge that the student completes his college 
course in physics without coming into contact with 
those matters which are the concern of present-day 
physicists. . The inclusion has often been awkwardly 
made, and the choice of subjects included has seldom 
pleased any one but the author. Moreover, the limita- 
tions of time of most courses are such that the modern 
physies often receives very sketchy treatment with a 
holiday for the time being from problems and other 
systematic exercises. Professor Brown’s book, “Foun- 
dations of Modern Physies,” is intended to serve as 
the text for the fourth unit of a two-year college 
course in physics; the criterion for choice of material 
being that it be that which is “at present greenest with 
new growth.” The book opens with an account of 
electrons and the determination of electronic charge, 
e/m, positive rays, the mass spectrograph, isotopes, 
and closes with a discussion of cosmic rays, cosmic ray 
shower theory and mesons. Between these two chap- 
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ters the subject-matter ranges through enough physi- 
cal optics, radiation theory, including electrical oscil- 
lations and waves, black body radiation, spectroscopy, 
x-rays, radioactivity, nuclear physics, to give the 
student a very good idea of the principal avenues of 
recent progress. The treatment is largely non-mathe- 
matical and ean be followed easily by any one who 
has had a first course in college physics. An abun- 
dance of carefully drawn and well-reproduced figures, 
discussion of many applications of contemporaneous 
interest, collections of problems, lists of references, 
are all features which will appeal to the teacher who 
would supplement his physics course with a systematic 
treatment of modern physics or who might well give a 
three-hour year course in modern physics itself. The 
student who has the mathematics will doubtless prefer 
a treatment which will more effectively cross the 
threshold of this fascinating subject. 

No part of the physics course has been under closer 
scrutiny for many years than the laboratory experi- 
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ments. Many factors contribute to the present.q,, 
history of this subject. Laboratory equipment },, 
become continually and ever more rapidly eXpensiyg 
mass production has robbed much of it of the refi, 
ments and precision of an earlier day. Some of i 
arguments for physies for physics’ sake have dwindlg 
in importance. The mere acquisition of laboratoy, 
skill is no longer put forth as a principal objective 
college physics courses. Nevertheless, there has ney 
been a time when the importance of laboratory poin, 
of view and enough familiarity with instruments 
remove the first awkwardness with them have bey 
more clearly recognized. In Kilby’s “Laborato, 
Manual of Physies” will be found a typical list df 
experiments, together with brief notes concerninp 
their theory and directions for performance. Thy 
experiments for the most part require inexpensiy 
apparatus and are suitable for a first course. 

J. C. Husparp 

THE JOHNS HOPKINS UNIVERSITY 


SPECIAL ARTICLES 


A QUANTITATIVE ANALYSIS OF SULFON- 
AMIDE BACTERIOSTASIS 

Woops’s! observations on the relationship of para 
aminobenzoiec acid to the bacteriostatic action of sulf- 
anilamide and sulfapyridine have been amply con- 
firmed and extended by other investigators.?»** How- 
ever, his hypothesis that PAB is an essential metabo- 
lite of bacteria, and that the inhibition of bacterial 
growth by the sulfonamides “is due to competition for 
an enzyme between the essential metabolite and the 
inhibitor,” has not been adequately supported as yet. 

We have been engaged for some time in studies 
concerning the bacteriostatic potency of various sulf- 
onamide derivatives in relation to (1) the minimal 
effective concentration of the drugs, (2) the type of 
media employed, (3) the size of inocula and (4) the 
amounts of PAB required to prevent bacteriostasis. 
Some of the results obtained are of interest and may 
shed new light on the mode of action of these com- 
pounds. 

The bacteriostatic effects of sulfanilamide, sulfa- 
guanidine, sulfapyridine, sulfathiazole and sulfa- 
diazine were observed in two synthetic, inhibitor-free 
media, one of which affords sub-optimal growth of the 
test organism, EZ. coli, whereas the other gives growth 
comparable to that obtained in nutrient broth. The 


1D. D. Woods, Brit. Jour. Exp. Path., 21: 74, 1940. 

2 E. Strauss, F. C. Lowell and M. Finland, Jour. Clin. 
Invest., 20: 189, 1941. 

3W. W. Spink and J. Jermsta, Proc. Soc. Exp. Biol. 
and Med., 47: 395, 1941. 

4E. Strauss, J. H. Dingle and M. Finland, Jour. Im- 
munol., 42: 313, 1941. 


minimal effective concentration (MEC) of each dry 
was determined as the lowest molar concentratin 
which prevented visible growth over a period of fou 
days with inocula ranging from 25 to 25,000 cell 
per ce. These concentrations proved to be the sam 
in both media. With all inocula the absolute amout 
of PAB required to abolish bacteriostasis was found 
to be the same for the MEC of each drug, as illus 
trated in Table I. It will be noted, however, that the 
PAB 

Drug 
which shows that the bacteriostatic potency of 4 


ratio is inversely proportional to the MLC, 


TABLE I 


THe RELATIONSHIP BETWEEN THE MINIMAL EFFECTIVE (C0 
CENTRATIONS OF SULFONAMIDES AND PARA 
AMINOBENZOIC ACID 


Minimal 
effective 
drug con- ratio 
Mx teriostasis 
M x 16-7 
Sulfanilamide ... 2500 5 1-5000 
Sulfaguanidine .. 500 5 1-1000 
Sulfapyridine ... 20 5 1—40 
Sulfathiazole .... 4 5 1-8 
Sulfadiazine .... a 5 1-8 


sulfonamide is directly related to the quantity of tht 
drug required to produce bacteriostasis in the presen 
of a given amount of PAB. Furthermore, the 4 
tagonistic effects of PAB and the sulfonamides 
apparently related to their concentrations and ® 
independent of the number of bacteria. 
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It was observed that the MEC of all the drugs 


it-day 
fF parently restrained inocula up to 25,000 cells per 


t hag 


nsive Aa ¢, but that visible growth invariably occurred with 
fine. [MMarger inocula, even when much greater amounts of 
of the Mthe drugs were added to the cultures. In view of these 
ndlg fiesults it was considered possible that the bacteria 
‘atory Mmmight be capable of undergoing a definite, limited 


B, umber of cell divisions in the presence of any effec- 
tive drug concentration, regardless of the inoculum 


iy 
never 


employed, This hypothesis was examined by inoculat- 
its ty ng decreasing numbers of EF. coli into media contain- 
bee Ming a bacteriostatic concentration of sulfathiazole 


(5x 10-* M), counting the number of viable organisms 


atory 
Bhich developed from each inoculum at 6, 12 and 24 


st of 


rnitg Jehours, and computing the number of cell divisions 
The the following formula: 
usive 
(r®-1) 
r -l 


(RD 
where S=count on developing culture 


A =number of cells in inoculum 
R= factor of increase (2) 
N =number of ¢ell divisions. 


drug The results are recorded in Table ITI, and show that 


ation Hall the inocula underwent almost exactly the same 
four 
TABLE II 
THE UNIFORM RESTRICTION OF CELL DIVISION BY SULFA- 
sane THIAZOLE WITH VARIOUS INOCULA OF E. COLI 
ount 
#5 25 #8043 #8 
the 34 Ex 54 
Eg = ON on 
Oo Zo | On Za On 
: 11,800,000 152,000,000* 3.61 170,000,000 3.80 116,000,000 
f 1,180,000 58,000,000* 5.60 64,000,000 5.70 15,000,000 
a 118,000 13,500,000* 6.85 14,000,000 6.86 5,180,000 
1,190,000 6.65 1,600,000 7.08 267,000 
112,000 6.56 110,000 6.54 5,800 
11,000 6.54 11,600 6.61 210 
Cox. 1,180 6.64 1,250 6.72 Sterile 


* Visible growth. 


number of cell divisions within the first 6 hours, with 
the exception of the largest inoculum, which actually 
io Bdivided fewer times. At 12 hours no further signifi- 
cant change had occurred; at 24 hours the number of 
organisms had diminished. 
) The conclusion seems warranted that, in the pres- 
ence of a bacteriostatic concentration of a sulfon- 
pAmide, bacteria possess the ability to undergo only a 
— certain limited number of cell divisions, regardless 
the ME! the size of the inoculum. This readily explains why 
ne @pparent bacteriostasis may be observed when 
all: large inocula are employed, since even a small number 
art fae Cell divisions will bring such cultures into the range 
at [eo Visible turbidity (circa 10,000,000 cells per ce). 
F or example, Table II shows that cultures inoculated 
with more than 50,000 E. coli per ce attained visible 
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growth, whereas those which received smaller inocula 
remained clear. The number of cell divisions in each 
culture, however, was approximately the same. Fur- 
thermore, the data also offer a reasonable explanation 
for the well-known but previously obscure finding that 
organisms subjected to the action of the sulfonamides 
grow as rapidly as do controls for a few hours before 
bacteriostasis becomes manifest. 

The reason for this phenomenon is as yet unknown, 
but it seems possible that the bacterial cell contains a 
substance necessary for reproduction which is syn- 
thesized under normal conditions of growth. In the 
presence of bacteriostatic concentrations of the sulfon- 
amides the synthesis of this substance is prevented, 
and the organism is forced to distribute its original 
supply in diminishing amounts to its progeny. After 
a certain number of cell divisions the quantity of the 
substance in the individual organisms becomes insuffi- 
cient to permit further multiplication. PAB may be 
concerned with this substance in some way. The ob- 
served facts indicate that the antagonism between 
PAB and the sulfonamides is independent of the num- 
ber of bacteria, but instead is related principally to 
critical concentrations of these compounds. 

Harry M. Rose 
L. Fox, Jr. 
DEPARTMENTS OF MEDICINE 
AND OF BACTERIOLOGY, 
COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY 


THE RELATIVE EFFICIENCY OF STRAINS 
OF RHIZOBIUM TRIFOLII AS INFLU- 
ENCED BY SOIL FERTILITY! 

Arachis hypogaea (peanut) was recently tested in 
the greenhouse to determine how the response to phos- 
phatie and potassie fertilizers is conditioned by the 
strains of Rhizobia with which the plants are inocu- 
lated. The results suggested that certain cultures were 
better adapted than others to fix nitrogen in poorly 
nourished plants, although the cultures differed only 
slightly in efficiency in well-nourished plants. Since 
the design of this preliminary experiment did not per- 
mit reliability to be placed on the small differences 
observed, a second, more comprehensive experiment 
was set up, using Trifolium pratense (mammoth red 
clover) and proper cultures of Rhizobia. 

In the second experiment five cultures of Rhizobium 
trifoliti were compared on clover grown in Plainfield 
sand receiving four fertilizer treatments. Cultures 
209, 238 and 239 were obtained from the University 
of Wisconsin, and cultures H and D were isolations 
from old commercial cultures which had been in the 
laboratory for two years. The four fertilizer treat- 
ments were (1) no fertilizer, (2) P, 100 p.p.m., (3) 


1 Journal Paper No. 9 of the Purdue University Agri-— 
cultural Experiment Station. 
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K, 50 p.p.m., and (4) P, 100 p.p.m.-K, 50 p.p.m. 
Treatments were based on parts per million of ele- 
mental phosphorus supplied as Ca(H,P0O,),-H,O 
and elemental potassium supplied as KCl. The soil, 
when gathered from the field, was deficient in nitro- 
gen, phosphorus and potassium. Commercial seed 
was surface sterilized, inoculated as desired, and 
planted, ten seeds to each pot, in steam-sterilized, 
limed (to pH 6.5) soil. Five-inch pots were used as 
containers. The experiment was set up in seven ran- 
domized blocks. The pots were seeded on April 19, 
1941, and harvested on July 15, 1941. Total dry 
weight and total nitrogen content of the plants were 
measured. 


TABLE I 
Gms. dry wt. produced* Mgs nitrogen produced* 
in soil fertilized in soil fertilized 
as indicated as indicated 
Culture 
= = = a = Ye) = 
aa Mea Z Me 
209° 21.5 19.3 21.5 249 515 463 478 604 
238 19.3 17.9 225 25.5 455 427 500 584 
239 18.8 17.5 246 27.3 448 414 557 648 
18.3 16.7 24.0 263 461 416 562 636 
oP. saws 15.5 15.1 19.8 19.4 293° 323 419 432 
No culture 16.3 15.0 17.1 18.1 307 298 330 324 


* Total from the seven replications. 


The results of this second experiment (Table I) 
confirmed the suppositions made from the data of the 
first experiment. The dry weight and total nitrogen 
content of plants inoculated with cultures 209 and 
239, with and without the addition of potassium, may 
be taken as an example. When inoculated with eul- 
ture 209, plants produced a somewhat greater total 
dry weight and total nitrogen content in unfertilized 
soil than plants inoculated with culture 239. How- 
ever, when inoculated with culture 209 dry weight and 
total nitrogen content of plants do not increase as a 
result of fertilization with potassium, whereas the in- 
erease in dry weight and total nitrogen content of 
plants inoculated with 239 is quite appreciable. From 
this it appears highly probable that culture 209 is 
better adapted to fix nitrogen in potassium deficient 
clover than culture 239, whereas 239 is better adapted 
to fix nitrogen in well-nourished plants than is 209. 
This single example suffices for the purpose of this 
report. 


An analysis of variance of the data on dry matter | 


produced, and subsequent calculation of the mean 
squares for individual degrees of freedom for inter- 
action between culture and fertilizer treatments, in- 
dicates that in the example used above differences are 
highly significant. In the data on total nitrogen con- 
tent of the plants, differences in the example cited 
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are highly significant if the data relative to play f ’ 
inoculated with cultures 209 and 239, with and yim. 
out potassium, are isolated from the remaining jim 
and analyzed. This procedure is believed justijgiimm. 
since there are heterogeneous factors contributing yim a 
experimental error in the nitrogen data. For gia 
ample, several plants receiving no inoculum beam 
contaminated, thus raising the per cent. nitrogen «jim 
tent unduly high. Contamination was less likely, i 
the inoculated groups of plants. r 

There is no evidence that fertilization with phi 
phorus changed the relative order of efficiency of (jie 
cultures studied. 

The occurrence of strains of Rhizobia 
well adapted to potassium deficient plants is not mali 
pected in view of what is known of the behavior ¢ 2 
Rhizobia. Wilson, Burton and Bond,? as well aim 
others, have previously shown that strains of Rhizobiiil 
differ in their adaptation to physical and chenidiimm 
conditions prevailing in given varieties of leguminujimm 
plants. For example, two strains of Rhizobia my ei 
be of comparable efficiency on one variety of; 
leguminous plant but differ greatly in their efficieng 
on another variety of the same species of leguminoy 
plant. However, it seems to us that the demonstratia 
of cultures especially suited to potassium deficiat 
plants has added significance because it suggests th 
possible development of commercial moculants esp 
cially suited for use with legumes to be grown « 
particular soil types. 

JAMES L. Rozerts 
Frank R. OLson 
DEPARTMENTS OF BOTANY AND AGRONOMY, 


PURDUE UNIVERSITY AGRICULTURAL 
EXPERIMENT STATION 


THE EFFECT OF ARTIFICIAL CHANGES Ii 
THE BRAIN OF MAZE-LEARNING 
IN THE WHITE RAT 


One of the authors has published a number d 
papers” 2 34 on the effeet of injections of the pitti: 
tary growth hormone (Antuitrin G and Phyone) 1% 
tadpoles and in pregnant white rats on the prolifer gr”' 
tion of brain cells in the young. In general the mat 
mals at birth showed an increase of about 36 per cell 
in weight of the cerebral hemispheres, but only abot 
19 per cent. in body weight. This differential is fu: 
ther emphasized by the fact that the number of cel 
per volume of cortex increased 86.5 per cent. over thil 
of the controls. Moreover, the increase in volume Wi 


2 P, W. Wilson, J. C. Burton and V. 8. Bond, Jowr. 4!" 
Research, 55: 619, 1937. 

1§, Zamenhof, ‘‘ Possibilities of Increasing the High 
Functions of the Cortex,’’ pp. 1-28. Laneaster: Scient 
Press, 1940. 

2 Idem, Growth, 5: 123-139, 1941. 

3 Idem, Nature, 148: 3744, 143, 1941. 

4 Idem, Physiol. Zool., 1942. (In press). 


melic 
mate 
ve} 
Pres 


RIL 17, 1942 


; | 4 per cent., and that in density 9.27 per cent. All 
i. increases are Statistically significant. In those 
Mijmals that reached maturity (3 to 4 months), the 
<i al number of cortical neurones was 3840.6 per 
M,;. greater than that of the controls. The corre- 
: ag figure for cell density was 14.8-27.6 per 


i 4 question arose as to whether or not this increase 
the number of cortical neurones, when produced 
Q ficially, would lead to an increase in maze-learning 
rformance. A maze ‘of 12 euls-de-sac of the War- 
design®® was used. The experimental 
y oup consisted of 9 males and 7 females, and were 
Me progeny of mothers that had been injected sub- 
¢ Btancously each day, from the 7th to the 18th or 
Dil day of pregnancy, with 1 ce of the commercial 
Reparation of the hormone. The control group con- 
Msted of 13 males and 9 females, reared under nor- 
ideal conditions. The animals were approximately 23 
Honths old when tested, and were of the Sherman 
Brain, secured from the Department of Animal Care, 
Molleze of Physicians and Surgeons, Columbia Uni- 
rsity. The total number of cortical neurones showed 
mm increase in the experimental group of 38.4 per 
nt. in the males and 40.6 per cent. in the females. 


4 PETRI DISH HOLDER FOR MECHANICAL 
STAGES 
| Work in these laboratories has shown the need of 
f holder which will enable a Petri dish to be moved 
found under the microscope by the smoothly con- 
Polled action of the mechanical stage, thus facili- 
@ting observation and expediting such operations as 
, INfmmelicate dissection or the precise removal of minute 
laterial. Obviously such an appliance must fulfil 
fertain requirements. It must permit rapid easy 
- (@@sertion or removal of the dish, whether base down 
tue’ inverted, whether covered or open, yet must hold 
) infmmee dish firmly and move it smoothly and precisely 
fmeround on the microscope stage. It must fit the 
uu-g_erious types of mechanical stages in common use yet 
aifmepermit their full range of mobility so that any part 
ouij™e' the dish may be centered, save, perhaps, the ex- 
u-fmeeme periphery of the four-inch size. 
lif To meet these requirements, as various manufac- 
if™mered devices proved inadequate, the writer, three 
iif 1S ago, developed a device which has served satis- 
factorily through extensive use in these laboratories 
Ver since, 


°C. J. Warden, T:; N. Jenkins and 1. H. Warner, ‘‘Com- 
parative Psychology, ?? Vol. I, p. 242. New York: Ronald 
Press, 1935, 

Warner and C. J. Warden, Psychol., 15: 
5-27, 1927, 
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The cell count was made when the rats were from 108 
to 124 days old. There was no significant increase in 
brain weight, body weight or in the thickness of the 
cortex. 

The increase in the number of cortical cells was not 
effective in speeding up maze performance. The male 
experimental group required somewhat fewer trials, 
and made somewhat fewer errors, but the differences 
were not statistically significant. The females, on the 
other hand, learned the maze somewhat less readily 
than the female controls. We must conclude, there- 
fore, that the artificially produced cells have little or 
no effect on maze behavior. This conclusion should be 
corroborated by tests on larger groups before it is 
accepted finally. It is possible, of course, that such 
an inerease in cortical neurones might be effective in 
a task representing a higher level of intelligence than 
maze-learning ability. 

C. J. WARDEN 
SHERMAN Ross 
THE ANIMAL LABORATORY, 
DEPARTMENT OF PSYCHOLOGY, 
COLUMBIA UNIVERSITY 
STEPHEN ZAMENHOF 


New York City 


j SCIENTIFIC APPARATUS AND LABORATORY METHODS 


This holder consists essentially of a spring-steel clip 
which firmly clasps the dish, and is carried by a frame 
that fits snugly into the slide holder of the mechanical 
stage (Fig. 1, A). For the clip, the most exacting 


part of the device, the chromium-plated steel springs 
sold by photographie supply stores for clipping over 
reels of 16 mm movie film have proved most satis- 
factory since they have adequate strength and a width 
(4 inch) suitable to the height (4 to § inch) of the 
common 3- to 4-inch dishes. For smaller Petri or 
Stender dishes, pieces of clock springs or of bicyclists’ 
trousers clips are also suitable. The frame, of 16- to 
20-gauge sheet brass, has a horizontal base about 3 x 1 


inch to fit into the slideholder of the stage, with a 


crescentie aperture of a size to accommodate the dish 
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and with 3 ears bent up vertically to serve as a three- 
point attachment for the clip. A piece of film clip 
(of suitable length and curvature to encircle snugly 
the inner valve of the Petri dish) is soldered to these 
three ears with its ends pointing outward and its 
lower edge just clearing the stage surface (Fig. 1, A). 
In use, this holder, its frame firmly gripped in the 
fingers of the mechanical stage and its clip snugly 
clasping the periphery of the dish, will move even 
_heavy agar-filled dishes around on the stage without 
lagging or jerking and with a smoothness and pre- 
cision that permit work under high dry magnification. 
Although this original type of holder in suitable 
sizes has proved adequate for most of our needs, va- 


rious modifications have since been developed for spe- 


cial purposes. For the built-in mechanical stages of 
such microscopes as the Spencer research model the 
writer uses a holder essentially similar in construction 
but with its frame screwed to a beveled brass strip 
that fits into the stage slot in place of the usual slide- 
holding fingers (cf. Fig. 1, B). A somewhat different 
holder for built-in stages has been devised recently by 


Dr. Ernest Runyon, of Agnes Scott College, who, 


without knowing of the writer’s appliance, indepen- 
dently has used the same essential principle. In Dr. 
Runyon’s model the clip of clock spring is attached 
at one end to a small Bakelite block which is screwed 
to one of the slide-holding fingers of the mechanical 
stage (cf. Fig. 2, A). 


For holding the uncovered lower valve of a Petri 
dish upside down so that danger of contamination is 
minimized during operations on pure cultures grow- 
ing on nutrient agar the writer uses a holder that 
supports the valve at a height (about 1 inch) suffi- 
cient to permit working with mechanically manipu- 
lated needles or pipettes. In this model (Fig. 2, B) 
the spring clip grips the dish especially tightly and 
is provided with four lugs projecting slightly from 
its lower edge so that the dish, although easily in- 
serted, can not fall out. The frame, which extends 
farther around the dish for greater firmness, is sup- 
ported by a rigid upright whose beveled base fits the 
slot of the built-in mechanical stage. 
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Since these holders have proved helpful jn our 
work, it is hoped that the foregoing description may 
extend their usefulness to other laboratories. 


H. Westy 


HARVARD UNIVERSITY 


OF DRIED PLASMA FOR THE 
COAGULASE TEST 

THE coagulase test has become an outstanding 
test for the identification of pathogenic staphy). 
cocci.  Kxperiments recently conductej 
have shown that the test can be satisfactorily carriej 
out, using plasma dried by the eryochem proces, 
Using rabbit plasma (1 per cent. sodium citrate) driej 
in a modified eryochem apparatus constructed in these 
laboratories, coagulase tests have been run on a series 
of coagulase negative and positive staphylococci sup. 
plied by Dr. W. N. Plastridge and Dr. J. M. Murphy, 
Controls were run on each culture, using fresh w. 
dried plasma. The technique of Fish’ was used, 
Plasma (dried or fresh) was diluted tenfold with 
physiological saline and inoculated with a large loop. 
ful of overnight growths of staphylococci. Perfect 
agreement between the results with fresh and pre. 
viously dried plasma has been obtained, clotting hay- 
ing occurred with the strains studied within six hours. 

Certain advantages are gained in conducting the 
coagulase test with dried plasma. Large quantities 
of plasma can be distributed in convenient amounts, 
dried and stored for future use. Periodic bleedings 
at frequent intervals are dispensed with. 

The method should facilitate the work of clinical 
and mobile laboratories. 


THE USE 


Epwarp J. 
LABORATORIES OF BACTERIOLOGY, 
UNIVERSITY OF NoTRE DAME 


1G. H. Chapman, C. Berens, A. Peters and L. Curio, 
Jour. Bact., 28: 343, 1934. 
‘ 2R, Cruickshank, Jour. Path. and Bact., 45: 295, 1937. 

38. T. Cowan, Jour. Path. and Bact., 46: 31, 1938. 

4 Ibid., 48: 169, 1939. 

5A. Flaum, Acta path. mikrobiol. scand., Suppl. 3), 
1938. 

6R. W. Fairbrother, Jour. Path. and Bact., 50: %, 
1940. 

7A. Fish, Brit. Jour. Exp. Path., 21: 31, 1940. ] 
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EW AND RECENT TEXTS IN ENTOMOLOGY 


eneral Entomology 


By S. W. Frost, The Pennsylvania State College. McGraw-Hill Publications in the Zoo- 

| logical Sciences. 491 pages, 6 by 9. $4.00 

Mere is an important new book on entomology which approaches the subject from the standpoint of 
ecology rather than morphology or classification. The introductory chapters present such funda- 
imental material as the position of insects in the animal world, the morphology of insects, studies of 


| 


and habitats of insects. Recent advances in the various fields have been covered. The following 
special topics are discussed for the first time in a text of this nature: leaf rollers, subterranean 
insects, and casemakers. 3 


— — 


pApplied Entomology. New fourth edition 


| By H. T. Fernaup, formerly of Massachusetts State College, and Harotp H. SHEPARD, Uni- 
| versity of Wisconsin. McGraw-Hill Publications in the Agricultural Sciences. In press— 
ready in May 
pn revising this well-known text, which has been a standard for 17 years, the authors have included 
Snuch new material in order to bring the book completely up to date in regard to life histories, 
thabits, control methods, ete. Many chapters have been entirely rewritten, and the material of others 
Srearranged to show more nearly the latest ideas on those subjects. The newer insecticides are dis- 
cussed. Special attention has been paid to bringing methods of control up to date, to adding new 
insects of importance, and to changing the sequence of the orders to express their relationship more 
iclearly. 


Entomophagous Insects Destructive and Useful Insects 


By Curtis P. CLAUSEN, U. 8. Department of Agri- By C. L. Mercaur, University of Illinois, and W. 
culture. McGraw-Hill Publications in the Zoologi- P. Fuint, Illinois Agricultural Experiment Station. 
cal Sciences. 688 pages,6x9. $7.00 McGraw-Hill Publications in the Agricultural Sci- 
i : : ences. Second edition. 981 pages, 6x9. $7.50 
Un this book an internationally known authority presents The first half of the book Gesle with fundamentals of 


4 comprehensive account of our knowledge of the para- 
sitic and predacious representatives of the different 
orders and families of insects, discussing in detail the 
ghost preferences, biology, habits, and immature stages 
of each family. 


insect morphology, classification, development, relations 
to man, and control. The second half presents a de- 
scription of more than 350 of the most destructive 
American insects, including for each species a state- 
ment of its importance, types of injury, recognition 
marks, plants, products, or animals attacked, life history, 
habits, and control. 


Insect Transmission of ) Embryology of Insects 
Plant Diseases and Myriapods 


By G. LEacH, West Virginia University. 

Mu “Hal By Oskar A. JOHANNSEN and FERDINAND H. But? 
$6 Cornell University. McGraw-Hill Publications in 
| the Zoological Sciences. 462 pages, 6x9. $5.00 


This book deals exclusively with the developmental his- 


— 


This pioneering textbook brings together the accumu- 


lated facts of insect transmission of plant diseases, con- tory of insects, centipedes, and millepedes, from egg 
sidering the phenomena from the standpoint of their deposition to hatching. The authors discuss such sub- 
broad biological significance as well as from the stand- jects as polyembryony, symbiotic organisms in the egg, 
Pont of practical plant pathology. and experimental embryology. 

Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


5% West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 


;mmature insects, and a discussion of insect orders. The major portion of the book deals with habits . 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE PROPOSED RAILROAD FROM THE 
UNITED STATES TO ALASKA 


A WARTIME railroad from the United States through 
Canada to Alaska, instead of the projected military high- 
way, is an engineering possibility. A road of steel con- 
necting industrial America with our northern strategie 
outposts in Alaska, on the face of it, has many advantages 
over the road for trucks that has been authorized. 

First of all, it could probably be built almost as quickly. 
It would be able to carry about twenty times as much 
freight. It would need practically no rubber, prime 
strategic material of this war, whereas the highway would 
be only useful with a major expenditure of this precious 
material for truck tires. 

Lying idJe in this country are enough good, second- 
hand rails to build the U.S.—Alaska route. The ties would 
come right out of the forests along or near the route. 
perience of rough-and-ready railroad engineers shows that 
low-speed freight service can be maintained over track 
laid with little ballast even over unstable ground such as 
would be encountered along part of the route. Just as in 
the case of older railroads, there would be crews of track- 
men continually rebuilding the road, but this probably 
would be little more work than would be needed on a 
freight highway. 

Whether there is a chance that the Government’s plans 
can be revised rapidly enough to get such a strategic rail- 
road underway at this crucial time is not known. There 
are experienced railroad engineers, many of them in other 
sorts of engineering, who would be eager to plunge into 
this new pioneering adventure. Within a matter of days, 
with red tape hacked away, the two bands of steel could 
be started northward. There would be a re-enactment of 
the scenes of America’s westward ho! days when steel was 
laid across the continent. There would be the spirit of 
the construction gangs that even in these days push min- 
ing railroads into untapped country to haul out mineral 
riches. 

Without burdening the Army with the task, an engi- 
neering staff could be swiftly organized, experienced 
trackmen requisitioned from railroads in the country and 
some of the CCC lads put to work on the job to supple- 
ment the labor already in the areas. 

With fast action, tractors and other construction ma- 
chinery could be borrowed from Alaskan and Canadian 
mines and taken to the line of the railroad over the still 
frozen ground, ready for a summer of intensive work. 

One freight train would carry many times the burden 
of a whole convoy of trucks. The fuel of the railroad 
engines would be obtainable from Alaskan and other coal 
mines whereas the gasoline for trucks on the proposed 
highway would have to be hauled in tank cars from the 
south. 

In the minds of engineers the sound of sledge on spike 
is heard already hammering a new road to victory—if 
railroading has a chance at building this essential link.— 
Watson Davis. 


Ex- . 


CONSERVING POWER 


THROUGH recent improvements, more power jig }y 
obtained from the same fuel and the same amo, I 
metal, thus conserving both these needed materials iy } 
war effort, was pointed out by Dr. Lionel S. Marks, enjiil 
tus professor of mechanical engineering at Harvard ;ime 
versity, in a Sigma Xi lecture before the Polytejiii™ 
Institute of Brooklyn. As a representative of the Sq¢j ’ 
of the Sigma Xi, he will lecture at several other unin 
ties and colleges in the next two weeks. 

Professor Marks spoke only of the immediately g 
practically available sources of power. He describ 
large power windmill, a more efficient water turbine, 
alloys that retain strength at higher temperatures ty 
metals formerly employed—thus permitting higher ta 
peratures on which higher efficiencies of steam and, 
engines depend, a steam plant that holds the world’s 4 
ciency record for this type, a mercury-steam plant {iM 
is still more efficient, and the gas turbine which thoy 
not as efficient as the others has other advantages. ad 

The first large power windmill, Professor Marks state by 
is now being put into operation. Its capacity is mmm 
1,300 horsepower. Its ‘‘wheel’’ has but two blades li 
an airplane propeller. But they are 16 feet in maxim 
width and sweep out a circle 175 feet in diameter. 

A new water turbine, the Kaplan ‘‘wheel,’’ is 2 
built like an airplane propeller and maintains its lig 
efficiency at both light and full loads, contrary to 
usual turbine for which the efficiency falls off greatly 
light loads. 

New alloys that maintain strength at 1,000 degra 
Fahrenheit have made possible a steam-turbine plant tii 
takes superheated steam at this temperature and 2, 
pounds pressure per square inch. This plant develops 
thermal efficiency of 33.5 per cent. from coal to electriti 
output, a record for a steam plant. With ordinary ste 
the strength diminishes rapidly, as the temperature! 
raised above 700 degrees and since thermal efficiency 4 
pends on the top temperature, turbines using these st# 
are necessarily less efficient. 

A still higher efficiency record of 37.5 per cent. i 
been made by the mercury-steam turbine. This is higi# 
than that of any other engine, including the Diesel ® 
gine. The advantage of this dual system is that silt 
ated mercury vapor at 1,000 degrees has a pressure 
only 180 pounds per square inch. It is expanded i! 
turbine to 458 degrees and then used to raise stealll' 
460 pounds pressure which drives another turbine. 
this way more work is obtained from a pound of fue! # 
the pressures to handle are much more manageable ™ 
permit of lighter construction. 

The gas turbine, of which much has at times 
expected, can not at present compete in the high efficie™ 
field. The main difficulties are lack of materials str" 
enough at the required high temperatures and of a 
pact and efficient compressor. However, if the goal ¢ 
high efficiency is abandoned, there is available now 4? 
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SARGENT HIGH SPEED “Enclosed Head" 
MICRO AND SEMI MICRO CENTRIFUGES 


There are no externally moving parts and 
therefore no possibility for injury from acci- 
dental contact with an exposed, revolving head. 
The head is completely enclosed in a lightweight 
cast metal housing having walls 1%” thick. 


Centrifuges of this design are available in 
models taking shields to accommodate glassware 
ranging from 0.5 ml to 5 ml centrifuge tubes 
or 4 x 4 inch test tubes. Speeds range from 
3300 to 4400 r.p.m. depending on voltage and 
tube and shield combinations. 

These centrifuges are stable and free of vi- 
bration. They are equipped with “on” and 
“off” switch cover and three rubber feet to 
prevent creeping. 


$-46800 Micro Centrifuge—High Speed, An- 
gle Head, Four Place, Sargent. Complete with 
four place angle head, 4 shields with rubber 
cushions to take 0.5, 1 and 2 ml standard cen- 
trifuge tubes $-17865, safety switch and cover, 
but without glassware. For operation from 
110 volt A.C. or D.C. circuits................ $28.50 


$-46801 Semi-Micro Centrifuge—High Speed, 
Angle Head, Four Place, Sargent. Complete with 
four place head, 4 shields with rubber cushions 
to take standard 3 ml centrifuge tubes S-17865, 
safety switch or 10x75 mm test tubes S-79515 
and cover, but without glassware ........$28.70 


S-46797 Semi-Micro Centrifuge — Complete 
with four place conical head, 4 shields with 
rubber cushions to take 4 x 2 inch test tubes 
or 5 ml conical centrifuge tubes, cord and plug, 
but without glassware or adapters. For opera- 
tion from 110 volt A.C. or D.C. circuits..$34.00 
$-46808 Adapter—Used with No. 46797 semi- 
micro centrifuge to take No. 46802 shield 
which accommodates 0.5, 1, and 2 ml centri- 
fuge tubes and No. 46803 shield for 3 ml 
centrifuge tubes and 10 x 75 mm test tubes. 


$-46802 Micro Shield—For 0.5, 1 and 2 ml 


$-46803 Shield—For 3 ml centrifuge tubes 
and 10 x 75 mm test tubes. Each.......... $0.60 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago, Il. 
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turbine of great compactness, simplicity and low cost and 
possessing other advantages, which is being considered for 
locomotives. Its efficiency of 16 per cent. puts it about 
midway between steam and Diesel locomotives. 


AIRCRAFT FACTORIES IN BRITAIN 


UNDERGROUND stone quarries begun 2,000 years ago in 
Roman times now are giving sanctuary to British aircraft 
and war industry factories under constant threat of Nazi 
air raids. The story of how two of these factories were 
set up underground is told in a recent issue of the British 
journal, The Aeroplane. 

In the first site surveyors, guided by quarrymen who 
alone knew the planless cities of darkness, made their 
blueprints for a factory to be artificially heated, venti- 
lated and lighted. One surveyor who strayed from his 
party was lost for two days. When the quarry was 
mapped, workmen and electricians swarmed through the 
cool, dark corridors and the ancient stone, once chipped 
by hand, now yielded to swift pneumatic drills. Except 
for adding another million eubic yards of space and 
strengthening supports, engineers made their factory com- 
ply to the quarry. It was unnecessary to widen or 
straighten the streets and avenues. Walls and roofs were 
painted yellow to bind the fine dust which could damage 
precision machinery. Elevators and escalators were built 
for factory workers and machinery, fluorescent lights in- 
stalled, ventilators built and canteens and lavatories pro- 
vided for. 

This site is now nearly complete. Six hostels, each 
quartering 1,000 men or women, are planned, and mar- 
ried quarters for another thousand. The latter will be 
little bungalows, built in pairs. There will be front and 
back gardens, even lawns. 

The second underground factory is now complete. It 
is entirely air-conditioned, and the temperature kept from 
60 to 65 degrees Fahrenheit. The main canteen, or res- 
taurant, is above ground, but a small room for making 
tea is underground, and tea is served on trolleys to men 
and women at work. A’ feature of this factory is the 
Control Room, built in an old seepage pit. It is linked 
to all parts of the factory by telephone, loudspeaker and 
microphone. Hourly production records are made, and by 
a glance at the charts the managing director can keep 
check on any section of the plant. In both underground 
factories, irreplaceable machines and skilled workmen are 
safe from the most severe bombing. 


THE SHORTAGE OF DRUG AND RELATED 
PLANT SUPPLIES 


Wak has caused an acute shortage in plants used for 
drugs, insecticides and cooking herbs, yet all that we are 
missing of the four most important vegetable drugs could 
be supplied from less than 1,000 intensively cultivated 


William J. Bonisteel, of the department of botany of 
Fordham University, at a meeting in New York City of 
the Herb Conference. 

The pre-war supply of these small but important quan- 
tities of pungent and potent plant products came from a 
large number of sources. The war cut off the supply from 
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acres, according to a statement made by Professor © 
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more than fifty countries, and reduced our total drug i, : 
ports from overseas by over 55 per cent. 

Amateurs were warned against plunging Optimisticy, a 
into the breach, despite the fact that all the missing ini 
and related products can be raised somewhere or Other im 
the Western Hemisphere. Finding congenial soils ,, 
climates is a job for skilled botanists rather than , 
inexperienced beginners. 

The four drugs that could be raised in sufficient quan 
tities to supply all U. 8. needs on 1,000 acres are digitaj, 
belladonna, stramonium and henbane. Of digitalis, aM, 
standard heart remedy, we need only as much as cany 
raised on 100 acres; to meet the needs of all West, 
Hemisphere countries only 200 acres would be enough, , 
large number of growers are raising digitalis now, xj 
will probably meet the demand adequately. 

Belladonna was raised in quantity last year, but th 
quality was low. For the 1942 season a New York fin 
is undertaking a program of supervised cultivation by, 
number of growers. Henbane also seems to be on th 
way to successful domestic production. 

Stramonium is a product of the common jimsonwe 
that grows wild in great abundance. Professor Bonisty) 
suggested that Boy and Girl Scouts might perform; 
patriotic duty and at the same time raise funds for tie 
troops by collecting it. 

Some of the other drug plants that can be satisfy. 
torily cultivated either in this country or elsewhere in th 
Hemisphere include castor oil beans, ginger, orris ro, 
citronella, henna, ergot, and the numerous pungent seeii 
of the anise-dill-fennel group. 


STEEL 


THE toughness of the steel used in our best guns al 
best armor plate is due to the electric furnace. Stainlew 
steel, so familiar now to the public, would be impossible 
without the electric furnace. These facts were brougil 
out at the opening session of the Nashville meeting 
the Electrochemical Society. 

The electric furnace has brought about great changes 
in the steel industry during the past twenty-five year 
Not only can far higher temperatures be attained but tle 
atmosphere above the molten metal can be controlled 1 
a nicety with the electric furnace, whereas in fuel-frdl 
furnaces large quantities of heat are carried away by tlt 
thousands of cubic feet of air which are passed throug! 
the furnace. 

Even in Australia and Brazil, modern methods and tle 
electric furnace are used. Dr. Frank ‘R. Kemmer, # 
Larchmont, New York, recently returned from Australi 
discussed the electric steel industry in that country #! 
described a new steel alloy plant recently erected in Net 
castle. W. A. Darrah, of Chicago, diseussed the electt 
steel industry in Brazil. 

The use of electrical methods in the production of mi 
nesium, of elemental phosphorus, and in the dewaterilf 
of clay were discussed by other speakers. 


VITAMIN A CONSUMPTION LIMITED 
ALL vitamin A preparations for human use were lin 
ited to 5,000 units per person per day by the War Pg 
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#5000 R.P.M. on D. C.-Adams Angle Centrifuges 


with underguard No. CT-1055. 
with six 15 ml, tubes loaded. 
4200 R.P.M. on A.C. with same load. 


hese centrifuges offer important advantages over the 
onventional units. They utilize the new angle principle 
™ the tubes being suspended at a fixed 52° angle—thus, 
ster sedimentation is achieved by the shorter distance 
articles are required to travel . . . creating mass, and 
reaching the bottom more quickly, When at Test, the 
ybes remain in the angular position and no stirring up 
sediment results. 


cT-1000 ADAMS SENIOR SAFETY-HEAD CENTRIFUGE 
ior SIX 15 ml. TUBES, complete with six round bottom 
Sprass shields with rubber cushions and three each gradu- 
Boied and ungraduated taper bottom 15 ml. glass tubes. 
Without Underguard ........ Each $52.50 


CT-1001 Same as the above but without shields or tubes. 


m bys Each $49.50 
-1055 UNDERGUARD for Safety-Head, made of steel. 
on the -1055 Each $ 3.50 


CT-10650 PROTECTIVE CAP, snaps into top to enclose test 
tubes, at high speeds a necessary precaution against flying 


nn MM Also for MICRO and SEMIMICRO WORK 


r thet The above Centrifuges will accommodate six 15 ml. round 
7 bottom or taper bottom test tubes. Micro and semimicro tubes 
(5 ml. to 0.5 ml.) can be accommodated by purchasing extra 
tist shields, prices from 50c to 75c each. No adapters are required. 
_— Other ADAMS CENTRIFUGES and laboratory supplies 
in the are described in our new Catalog No. 102SC. If you do not 
already have a copy write for one on your letterhead please, 


3 

: Above Centrifuges have universal motors for 110-volt A.C. or 7 

 SeEEE D.C. current. They can also be supplied to operate on 220- 
volt A.C. or D.C. current. Additional charge of $2.00 is made 


for 220-volt motors. 
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THE SCIENCE PRESS 


for the Determination of Sulfathiazole, Sulfa- 


PRINTING COMPANY nilamide, Sulfapyridine, Sulfaguanidine and 


Sulfadiazine in Blood and Urine 
Latest improved procedure employs N (1-Naphthyl) ethyl- 


PRINTERS OF 


enediamine dihydrochloride and Ammonium Sulfamate in 

SCIENTIFIC AND EDUCATIONAL the coupling reaction. Determines free and combined form 
JOURNALS, MONOGRAPHS in blood and urine. This simple procedure enables one to 
AND BOOKS determine one or all five of these drugs in a minimum 


amount of time. Outfit is complete with instructions. Price 


$23.50 F. O. B. Towson, Baltimore, Md. 


LaMotte Chemical Products Co. 


Dept. “H”’ Towson, Baltimore, Md. 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 
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duction Board in a new order which replaces that issued 
last February 10. The order does not apply to prepara- 
tions containing 25,000 units or more per gram. The new 
order is designed to prevent any shortage due to hoard- 
ing or to real lack of fish oils. It increases the amount 
of vitamin A available for poultry raisers and breeders 
as an aid to stepped-up egg and meat production. Under 
the old order, multi-vitamin pills, tablets, capsules and 
liquids only were limited to the 5,000 units—the amount 
deemed advisable by medical consultants. The new order 
applies to all products containing vitamin A, including 
fortified foods. 

Concerning poultry feeds, the old order permitted use 
only of oils containing 12,000 A units per gram or less. 
This restriction is now removed. In addition feeds used 
for breeding are permitted 2,000 A units instead of 1,000. 

The purpose of the order was to direct vitamin A con- 
sumption into channels where it would do the most good. 
Domestic poultry must depend largely on artificial pro- 
vision of vitamin A, since it does not have access to 
natural foods. Poultry which does not get sufficient vita- 
min A produces fewer eggs, and chicks have less chance 
to live. On the other hand, multi-vitamin preparations 
for human use contained as much as 15,000 A units for 
daily consumption before the WPB restriction, an amount 
far in excess of human need. Since the first order applied 
only to these preparations, and not to fortified foods and 
candies, it was believed to be unfair and partially inef- 
fective. The purpose of the restriction on human con- 
sumption is to prevent a shortage of this vitamin needed 
by infants and young children for growth and by them 
and adults as an aid to health and good eyesight. 

While no one in Washington is certain, it is believed 
here that the rumored vitamin A shortage of last fall and 
winter was artificial, created by commercial vitamin pro- 
ducers to spiral prices. A current survey of vitamin A 
stocks by the Office of Price Administration, while not 
conclusive, indicates there will be no vitamin A shortage 
this year if supply and demand continue as they have in 
recent months. The most important factor in continued 
vitamin A production, in the absence of foreign fish oil 
exports to this country, is the soupfin shark of the Pacific 
Coast. An additional supply is available in Mexican fish 
oils. Both sources are uncertain. Continuation of vita- 
min A taken from the soupfin shark is dependent upon 
three factors, whether the supply of sharks will hold out, 
whether prices for shark liver, where the vitamin is stored, 

will remain high enough to stimulate fishermen, and 
whether Japanese submarine activity will keep Pacific 
Coast fishermen ashore. Mexican fish oil supplies are 
uncertain for similar reasons. 


ITEMS 

AIR over desert mountains is often as arid as the land 
beneath it. Studies by Dr. Charles G. Abbot, secretary 
of the Smithsonian Institution, show that if all the mois- 
ture in the air above Montezuma, Chile, were to be 
brought down in a sudden shower, the rain-gauges there 
would show a precipitation of less than a hundredth of 
an inch. Precipitable water in the atmosphere over Wash- 
ington, D. C., during summer may amount to the equiva- 
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lent of an inch of rain. The Smithsonian Insti, iil 
maintains observatories in many parts of the world, ; 
formation on amounts of water in the air is obtaing 
a byproduct of research on total solar radiation reqg; 
the earth. Instruments at the observatories, read ser 
times a day, yield the moisture data because water yy) 
in the air cuts off certain parts of the solar spectry 
Studies of these radiation data, as they vary before 
after storms, indicate that the water that falls a3 . im 
or snow is not imported from long distances, but is py 
ered up in immediately surrounding regions. Also, § 
indications are that a rain or snow storm is not long j 
‘‘gathering’’; the moisture that is precipitated in q » 
tively short time, often leaving the air over a given regi 
considerably drier than it was before the storm. 


PoRTABLE pumps designed primarily for fighting fong 
and grass fires have been found excellently adapted fy 
combating incendiary bombs, according to The Joumg 
of Forestry. They are built to throw a fine spray tog 
considerable distance, wetting down a maximum ara 


“and this is exactly the treatment required for ther} 


magnesium incendiaries. Manufacturers of the mos: sy 
cessful forest-fire pumps are working day and night, i 
they must keep up the usual supply for the protectioa q 
our forests, and at the same time take care of a sudig 
large demand from government and war-industries pu 
chasers. 


MUCH-NEEDED vitamin A can be traced in fish tissue y 
means of ultraviolet light, is stated in the annual repo 
of the Canadian Fisheries Research Board. Because vits 
min A is fluorescent it picks up the invisible ultravid 
light and translates the rays into visible light. The prj 
lem of discovering which of various tissues is richest i 
A, and its extraction and concentration, is greatly aidel 
by this technique. Both Canada and the United Stata 
are anxious to discover and extract every possible unit i 
this vitamin which not only aids pilots and navigators 
see better at night, but also protects the body agailsl 
colds and other infections. The United States expor 
about ten trillion units annually to Great Britain une 
lend-lease terms. 


Pe 


Dr. LELAND R. JOHNSON, in an address at the sevetly 
eighth annual midwinter meeting of the Chicago Denti 
Society, reported that boxing gloves, celluloid mouth bits 
even golf balls, may be useful in preventing the comm 
dental condition in children known as malocclusion @ 
faulty meeting of the upper and lower teeth. Bovilf 
gloves may be tied on a youngster’s hands at night ¥ 
prevent thumbsucking, a frequent cause of malocclusitl, 
according to Dr. Johnson, while to prevent ‘‘moutl 
breathing,’’ another cause, a small celluloid mouthpiet 
can be held between the lips while the child is reading" 
studying. The habit of many children of sleeping wit 
their faces on their hands or fists may cause malformed 
jaws. It can be prevented, Dr. Johnson said, by prevent 
ing children from sleeping on their stomachs. The °™ 
consists of sewing a row of golf balls in the front of the 
child’s pajamas, thus keeping the child sleeping o» ™ 
back to avoid discomfort. 
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